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The Type K Potentiometer 


In Use in the Large Majority of Meter 
Standardizing Laboratories 
in America 


For Precise Instrument Calibration 


An Important Feature 


HE design of the Type K Potentiometer is such that its accuracy 
can be determined to the nearest .01 per cent with ordinary instru- 
ments available in any standardizing laboratory. Accordingly the user 
need never be in doubt about the accuracy of his Type K Potentiometer. 
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Artificial Lighting at the Sesqui- 


Centennial Exposition 


RTIFICIAL light has played an important part on 
festive occasions throughout the ages, for away 
back at the most primitive celebrations the bonfire was 
at the center of things. One hundred and fifty years 
ago, when the Declaration of Independence was signed, 
even gas lighting had not been developed. That was 
still the age of feeble, flickering flames, for the lamp 
chimney had not been invented. Our Colonial fathers 
were using tallow candles and flickering oil lamps. 
Therefore the Sesqui-Centennial is also a celebration of 
the entire span of the development of modern artificial 
lighting. Indeed, as a matter of fact, the entire devel- 
opment of electric lighting has taken place since the 
Centennial Exposition was held in Philadelphia in 1876. 
Something of this must have been realized by those 
in charge of the Sesqui-Centennial, for artificial light- 
ing has been featured throughout the exposition grounds 
and the city. Spectacular effects and general exterior 
lighting are utilized effectively on the grounds, and a 
festive spirit is spread throughout the city by special 
lighting of historic structures and public buildings. 
Such lighting not only accomplishes its chief purposes, 
but to every thoughtful person it must certainly be 
symbolic of the scientific accomplishments of the present 
age. To those in the electrical industry it brings a 
stimulation both of pride and of the sense of respon- 
sibility. 





New Work on the Corona 


HE high-voltage corona has been recognized since 

the earliest reaching out of transmission distances. 
Yet it is still very imperfectly understood, and even 
the empirical laws governing its occurrence and the 
loss it causes are not definitely established. It is 
immensely attractive as a problem for experimental 
attack, and many investigators have studied it, both 
in laboratory and in the field. One of the earliest was 
Prof. Harris J. Ryan, who in the first serious paper on 
the subject established the fact that corona occurs 
on the crest of the alternating wave and that the 
critical corona-forming voltage depends on the size of 
the conductor; that is, on the electric intensity at its 
surface. 

Professor Ryan has never completely lost his interest 
in the subject, and in recent years he has returned to it 
with renewed zest in a series of papers directed toward 
the ultimate physical nature of the corona. Ever since 
the work of Professor Whitehead in 1910 it has been 
known that the region surrounding a corona-forming 
conductor carries a space charge which changes size 
In alternate half waves. The recent work of Professor 
Ryan and his colleagues has been directed to a study of 


this space charge, and in his latest A.I.E.E. paper, in 
collaboration with J. S. Carroll, he reports an inter- 
esting study of the distribution of potential in the 
neighborhood of a corona-forming wire. This investi- 
gation has been long needed by students of corona. 
The authors use their results to compute the character 
and velocities of the ions which leave the corona, pass 
outward toward the opposite conductor, and set up a 
space charge which contributes to the irregular poten- 
tial gradient resulting from corona. An interesting 
conclusion is that there is little or no fall of potential 
within the corona itself, a fact that has been suspected 
but not proved. Unfortunately, the fundamental ques- 
tions as to the nature and causes of the energy loss due 
to corona are not yet answered. Does the loss arise 
in the process of ionization, or is it a frictional or 
resistance loss arising in the leakage conductivity? 
What are really the disputed laws for the values of 
current and loss due to corona? The way is long, but 
every research of the character described above brings 
us a little nearer to the answers to these important 
questions. 





Death of Charles R. Huntley 


NOTHER pioneer of the electric light and power 
industry has entered the “low green tent whose 
curtains never outward swing.” Charles R. Huntley 
of Buffalo was a man of parts and accomplishments and 
regarded by his friends as the salt of the earth. Before 
he went to Buffalo that city was an important industrial 
community. It was a lake and canal port, a great rail- 
road center, possessed an excellent supply of natural 
gas and lay close to the great oil and coal fields of 
Pennsylvania. Twenty-five miles away the power of the 
mighty cataract at Niagara was still going to waste, 
although plans were then on foot to develop electricity 
on a colossal scale from the falling waters of the Niagara 
River. Stanley with the aid of Westinghouse had dem- 
onstrated at Great Barrington, Mass., the practicability 
of his transformer, and a patent had been granted to 
Tesla on his multiphase motor. The first alternating- 
current electric light system in the United States was 
placed in operation in Buffalo on November 30, 1886, 
and soon thereafter Charles R. Huntley, through the aid 
of his friend Daniel O’Day, of the Standard Oil Com- 
pany, became connected with the business. He grew 
with his company and with the industry, then in its 
infancy. Buffalo became an important electrical center, 
and so prominent was Huntley in the electrical industry 
at that time that the National Electric Light Associa- 
tion chose him its president in 1891. 

Seven years after that a great event took place in 
Huntley’s life. Chiefly through his instrumentality, 
Niagara power was transmitted to Buffalo, and from 
then on Buffalo enjoyed a remarkable electrical growth. 
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Today, thanks to Huntley’s enterprise and energy, 
Buffalo has the cheapest electricity of all the cities in 
New York State. But it was not an easy task for 
Huntley to get business, resourceful though he was. 
Men less resolute would have wilted under the load. 
Industries Buffalo possessed in plenty and population 
too; but natural gas, oil and coal, the chief competitors 
of electricity, were plentiful and cheap, and 40 per cent 
of Buffalo’s population was Polish. Mr. Huntley had 
the physique and the personality necessary for success, 
and withal an abundant faith in the possibilities of 
electricity. Inheriting also deep religious convictions 
and a lovable nature, he fought his way to the front in 
a way to win not only respect and admiration but friend- 
ship and loyalty. A captain who has stood so long at 
the helm is bound to be missed; but a year ago 
Mr. Huntley joined with the Schoellkopfs in welding 
the great power and transmission companies of Buffalo 
and Niagara Falls into the Buffalo, Niagara & Eastern 
Power Corporation, thus anticipating as it were the 
time when he would relinquish control to other and 
younger hands. An excellent tribute to his directing 
genius is the wonderful organization he leaves behind 
to carry on his work. 





More Cost Data on Engineering 
Are Desirable 


N A RECENT editorial trip through six states 

almost every electric service company visited was 
asked whether it maintained cost data by which the 
expenses of construction can be compared on a unit 
basis from year to year, and the answer with two ex- 
ceptions was negative. All these companies maintain 
records of operating cost and of additions to fixed 
capital, but the latter are seldom in shape to enable 
unit costs to be plotted against time without an amount 
of research that appears to stagger the budget maker’s 
imagination. Among executives and engineers alike 
there was found a widespread belief that the progress 
of the art is so rapid and the differences among local 
conditions so great that there is little use in attempting 
to provide for analyses of the kind desired. 

We make no apologies for reiterating the importance 
of unit cost data. During the next two months a great 
deal of work will have to be done in the utility industry 
in preparing budgets for the early future, and these 
budgets will be based upon the most comprehensive en- 
gineering estimates obtainable as to the cost of con- 
struction of all sorts of projects and extensions. Able 
estimates will be made throughout the country for 1927 
construction. In so far as these are based on reason- 
ably exact knowledge of what construction work has 
cost in the past the ground will be prepared for the 
exercise of sound judgment as to the future. 

Now the time has arrived in the electric utility in- 
dustry for more exact engineering forecasts of costs 
than were formerly needed. The conservation of capi- 
tal charges is of literally immense importance as the 
industry develops, for the fundamental duty of electric 
light and power companies is to render the best possible 
service at the lowest consistent cost, and only by striv- 
ing to attain this ideal can the industrial satisfy the 
public in the long run. This is the perpetual challenge 
of modern times to private ownership under public 
regulation; it is the goal of technical and operating 
men alike, and the capital burden is now so vast in this 





mighty industry that every legitimate aid must be in- 
voked to render a proper stewardship. 

Let companies which expend say from a million dol- 
lars up per year in new construction seriously consider 
this fall adding one or more cost engineering special- 
ists to their organizations, or else retain competent out- 
side engineering advice to analyze in greater detail the 
economic aspects of field work from this time forward. 
It is doubtful whether this particular kind of analysis 
can be effectively performed by the regular accounting 
organizations of many companies without the aid of a 
co-operating or a co-ordinating engineer who may or 
may not be a part of the accounting staff. There is a 
wealth of material to be had for the “digging in,” and 
the value of such information in rate cases, in relation 
to new capital issues and in more accurately gaging the 
financial needs of growing properties is so great that 
matters should not be allowed to drift along haphazard 
in the face of the present increasing pressure upon 
utility men literally to enslave the investment dollar in 
the service of advancing civilization. 





Competitive Stimulus Needed in Power 
Company Selling 


PEAKING before the N.E.L.A. Commercial Section 

executive committee the other day, T. O. Kennedy, 
vice-president of the Ohio Power Public Service Com- 
pany dwelt upon the handicap which the sales organiza- 
tions of the power industry have suffered because the 
stimulus that comes from active competition has been 
denied to them. The only extensive experience in com- 
petitive business which the central station has had, he 
said, has been in the sale of industrial power. There it 
was a fight against steam and gas, and success was pos- 
sible only through the most persistent and thorough sell- 
ing in which the economics of power generation and 
transmission were satisfied. The highest type of engi- 
neering skill was applied to the study of industrial pro- 
duction processes. In a word, the electric motor won its 
way so splendidly because the power companies, urgently 
needing this off-peak load, invaded a competitive market 
and were compelled to battle with opposing industries 
for business. 

Since competition does sharpen the salesman’s wits 
and inspire more progressive policies in market devel- 
opment, why should not the sales managers of central 
stations set up an arbitrary competition between com- 
munities? At present each man considers his situation 
as individual. But in such matters as total sales of 
kilowatt-hours per capita, average consumption per 
residence consumer and other index statistics compari- 
son between cities would be both wholesome and illu- 
minating. Who is doing the best job today? Which 
community is being most skillfully developed? Who 
knows? Incidentally this spirit of independent respon- 
sibility, this lack of standards of proficiency, breeds 
complacency and denies to the ambitious sales executive 
a yardstick with which he might measure his own 
operation against a practical bogey. 

The Commercial Section is calling for a national sales 
executive for the electric power industry to be estab- 
lished at N.E.L.A. headquarters. Such a man might 
do a great service to the industry by inducing a selling 
competition between companies based on comparable 
statistics and records of local achievement. 
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The World Power Conference Sectional 
Meeting at Basle 


N INTERESTING and successful meeting of the 
A World Power Conference has recently been held 
at Basle, a fascinating little Swiss city on the Rhine, 
close to the junction point of three countries—France, 
Germany and Switzerland. Thirty-nine countries par- 
ticipated in the conference, listing among them about 
five hundred members, all told, of whom two hundred 
were appointed official delegates. The United States 
had ten delegates. The total number of members 
attending the congress was more than one thousand. 

Much credit is due to the organizing secretarial staff 
of the congress for the carefully planned and prac- 
tically executed arrangements. One hundred and forty 
papers were presented, of which more than eighty were 
printed in advance for distribution at the meeting. 
These papers appeared in three languages—English, 
French and German, according to the choice of each 
author—and at the conclusion of each paper a sum- 
mary appeared in all three languages, the translations 
for two of which had to be prepared in the secretary’s 
office. All of the papers and discussions are scheduled 
to be published shortly at Basle, in two goodly-sized 
volumes, under the auspices of the conference itself. 
The conference was divided into Sections A, B, C, D 
and E, dealing respectively with the following subjects: 
(A) Utilization of water power and inland naviga- 
tion; (B) exchange of electrical energy between 
countries; (C) economic relations between electrical 
energy produced hydraulically and thermally; (D) elec- 
tricity in agriculture; (E) railway electrification. One 
paper in each section was supplied by an American 
author. 

The keynote of these conference papers lies in eco- 
nomics and is the economic utilization of water power 
in and between nations. This is a vast subject of great 
and increasing importance to human welfare in general, 
as well as to the social, economic and political sciences 
in particular. It is beginning to be recognized that no 
modern education can be complete—especially for hold- 
ers of public office—without a proper attention to the 
elements of this great subject of economic power, 
hydraulic and fuel. There are no misconceptions so 
costly to man as economic misconceptions. 

Of particular interest among all these papers are six 
general reports, printed in English, in French and in 
German, each addressed to a particular section and 
each summarizing the papers and conclusions appear- 
ing in that section. The authors of these six general 
reports had to read all the papers presented in advance 
to their respective sections and to condense the conclu- 
sions to within the compass of fifteen or twenty printed 
pages. 

It is very interesting to observe what electric power 
transmission has already accomplished for various 
countries in the direction of economizing fuel consump- 
tion. Thus, Switzerland is a country devoid of coal 
and importing, prior to 1900, all its energy for locomo- 
tives and machinery in the form of fuel from other 
countries. It possesses, however, many glaciers, which 
provided cool. mountain resorts for summer tourists, 
but which now also supply an increasing amount of 
hydro-electric power; so that it has become an energy- 
exporting country, the importers being France, Ger- 
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many and Italy. It is shown that last year Switzerland 
exported 650,000,000 kw.-hr. (or 650 watt-hour-nines) 
to those countries combined, which would be the equiv- 
alent of a steady power delivery of some 75 megawatts 
continuously all the year round. This represented 
about one-fifth of the total electrical energy developed 
in Switzerland during the year. Like all trade, this 
energy transfer benefits both the exporter and the 
importers. The import of fuel has been correspond- 
ingly diminished. 

Except for the transfer of electrical energy between 
Canada and the United States, to which due considera- 
tion is given, there is only one other important transfer 
reported at the present date—namely, from Sweden to 
Denmark through a high-tension submarine cable 5.5 
km. long. Statistical data for this transfer are not 
reported. It is pointed out that international trans- 
fers of electrical energy are still in an elementary stage 
of development and are practically all in one direction, 
whereas it should become mutually advantageous, as 
time goes on, for countries to exchange energy season- 
ally, or transfer in both directions, as industrial needs 
may dictate. 

It is evident that in mountainous countries the prin- 
cipal utilization of the rivers is in the direction of 
power development, navigational use being subordinate; 
whereas in low countries it is the navigational use 
which preponderates and the power development is sub- 
ordinate. Both uses have to be provided for, however, 
and some of the joint problems are quite complex. Thus 
near Basle, where the Rhine forms the boundary sep- 
arating Germany from Switzerland, the river is pro- 
vided with dock and hydraulic works on each side in 
parallel, so that half the available power is generated 
in the German power house and half in the Swiss power 
house. In other river frontier instances, however, the 
joint utilization is worked out in series, a certain length 
of the river with its hydro works being assigned to one 
country and a succeeding length and works to the other 
country. 

The topic of electrical applications to agriculture, 
in Section D, received considerable attention. The 
advocates of electric milking on dairy farms indicated 
that the cows themselves seemed to prefer milking in 
this way over milking by hand, and that no bad conse- 
quences resulted from the mechanical process, while the 
bacteria count in the milk was much reduced. The 
consumption of electric power in farms is everywhere 
increasing. 

What seems to be a new application of electricity to 
agriculture was reported from Japan, in the destruc- 
tion of insects, especially certain egg-bearing moths, 
on the rice plantations. The moths themselves are 
harmless, but the larve hatched from their eggs attack 
the rice plants and seriously diminish the harvest. 
Ordinary incandescent lamps of about 50 watts are 
used, one such lamp being supplied per hectare of rice- 
field area and supported at table height above the 
ground over a pan of water. At night time the incan- 
descent lamps are lighted, and each lures the moths to 
their doom like an ignis fatuus. The clinical details are 
lacking as to the cause of destruction, but the moth 
impinges against the glass lamp bulb and then falls into 
the water dish beneath, receiving thereby injuries 
resulting in death. It is stated that within the limits 
used in the trials, the greater the candlepower of the 
lamp the more numerous were the suicides. 





Two Interesting Outdoor 
Switching Stations 


WO general views of the 132-kv. 

and 26.4-kv. Athenia and Trenton 
outdoor switching stations of the 
Public Service Electric & Gas Com- 
pany, together with an illustration 
showing one of the 15,000-kva., 
11,000-volt synchronous condensers 
with some details of installation still 
to be taken care of. 
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Outdoor Switching Stations 


By H. J. GLausirz 


Public Service Production Company of New Jersey 


Public Service Electric & Gas Company of New 
Jersey Completing Two Large Transformer Stations 
—Details of Their Design and Proposed Operating 


Features—To Minimize Effect of Service Interruptions 


electric power in that section of New Jersey which 

it serves Public Service Electric & Gas Company 
will soon have in operation the initial parts of two large 
transformer stations, one situated at Athenia, about 10 
miles from Newark, and the other near Trenton. These 
stations were designed and are being built by the Public 
Service Production Company, engineers and construc- 
tors, associated with the Public Service Corporation of 
New Jersey. This article gives only an outline of the 
design, together with a few of the more interesting 
construction items. A more detailed description of the 
design and of the operating features of these two sta- 
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The Athenia transformer, or “switching,” station 
will receive its power at 132,000 volts from the Kearny 
generating station, 11 miles away, and will step this 
down to 26,400 volts for distribution to various sub- 
stations. Arrangements are being made at the present 
time for four 132,000-volt lines. The present capacity 
of the Athenia station is 90,000 kva., with nine 
26.4-kv. feeders and no condenser equipment, whereas 
the ultimate capacity is to be 180,000 kva. and 
forty 26.4-kv. feeder positions, with about 80,000 
kva. in synchronous condenser equipment. There 
are expected to be eight 132,000-volt power lines finally 
in the installation. Provision is made at this station 
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Section, Outgoing Line Bay 


tions will appear in a future issue of the ELECTRICAL 
WORLD. 

The principle followed in the design was to minimize 
the effect of service interruptions, at the same time 
avoiding complexities that might prove bewildering to 
the operators during an emergency. In the construction 
particular attention was directed toward assembling 
in the shop as much equipment as feasible, thus 
lessening the amount of field work. 


for the installation of future indoor synchronous con- 
densers for power factor correction and voltage regu- 
lation. 

These condensers are to be operated from the 11,000- 
volt tertiary winding of the main transformers, which 
in the initial installation are arranged in two banks, 
each consisting of three single-phase, 15,000-kva. units. 
There is one spare unit. 

As the Public Service Electric Company’s 132-kv. 
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power lines do not extend to Trenton, an arrange- 
ment has been made with the Philadelphia Electric 
Company for the temporary supply of 66-kv. power over 
two lines to the Trenton transformers, the secondary 
voltage of which is 26,400 volts. At the same time 
these transformers and all other high-tension equip- 
ment have been built for future 132-kv. operation. The 
Trenton switching station is similar to that at Athenia 
except that each of the two banks of transformers is 
made up of three single-phase units of 10,000 kva. 
each, thus giving a present capacity of 60,000 kva. with 
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erator room, kenotron test room and workshops and 
office. The present installation at the two stations re- 
quires the laying of approximately 50 miles of conduit 
of all sizes. 

The switchboard panels in each control room are 
arranged to form three sides of a quadrangle, with the 
132-kv. panels facing the 26.4-kv. panels and the con- 
denser and auxiliary power panels taking up the third 
side. The open fourth side affords the operators a 
good view of the substations outside. 

The outdoor busing is done almost entirely by means 
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six 26.4-kv. feeders. The ultimate capacity is expected 
to be 120,000 kva. with thirty-two 26.4-kv. feeder posi- 
tions. 


INSTALLATION OF SYNCHRONOUS CONDENSER 


At Trenton a 15,000-kva. synchronous condenser 
is being installed for power factor correction. It will 
operate from the 11,000-volt tertiary winding of the 
main transformers and will have a stationary dry air 
filter for cleaning the cooling air. The machine will 
also be equipped with CO, fire-extinguishing apparatus. 
The ultimate capacity of the condenser equipment at 
this station will probably be 60,000 kva. 

A large building is provided at each station to house 
a control room, tertiary and auxiliary power (440-volt) 
switch and bus rooms, condenser room, transformer 
assembly and repair room, battery room, motor-gen- 
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of copper tubing. The main buses on both the high- 
tension and the low-tension side are 3 in. in outside 
diameter, the joints being made by means of another 
piece of tubing as an inside shrunk connector. The 
high-tension buses are supported on posts at a distance 
of about 12 ft. above the ground level. This makes a 
very simple structural arrangement, the total weight of 
steel for the high-tension side at Athenia being 50 tons. 
All structural material for the substations is hot-dip 
galvanized steel, with the main members almost entirely 
of single-rolled sections. Members were assembled as 
far as possible in the shop, shipping clearances being 
the limiting consideration. 

With the exception of the tanks, each phase of the 
132-kv. breakers was trucked, completely assembled, on 
wooden frames directly from the factory to the site. 
It was then readily inserted in its tank by means 
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of a motor truck crane. The 26.4-kv. 
breakers were shipped by truck, com- 
pletely assembled, directly to their 
location in the substation. 


EQUIPMENT RECEIVED COMPLETELY 
ASSEMBLED 


Each phase of the 26.4-kv, discon- 
necting switches was shipped and 
erected completely assembled. The 
132-kv. switches, all motor operated 
and of the double-break horizontal type 
with four unit insulator stacks, were 
in general shipped complete per phase, 
but with only one insulator per stack. 
Three unit insulator posts came assem- 
bled and were inserted in the field to 
complete these switches. The duplex 
132-kv. disconnecting switches, with 
five insulator stacks per phase, required 
somewhat different shipping and erec- 
tion arrangements. 
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DETAILS OF 132-KvV. BUS 





Major Equipment of Athenia Switching Station 





Seven transformers: 15,000 kva. at 132 kv.; 
26.4 kv.; 6,667 kva. at 11 kv. 


Six O.C.B.’s, 800 amp., 132 kv. 
Two O.C.B.’s, 400 amp., 132 kv. 


Six duplex T.P.S.T. motor-operated, horizontal double-break 
disconnecting switches, 800 amp., 154 kv., four with hand-oper- 
ated grounding switches. 


Seven T.P.S.T. motor-operated, horizontal double-break dis- 
connecting switches, 800 amp., 154 kv. 


One S.P.S.T. duplex hand-operated, 
132-kv. transformer neutrals. 


Six 1,600-amp., 37-kv. transformer O.C.B.’s. 

Ten 400-amp., 37-kv. feeder O.C.B.’s. 

Six 1,600-amp., 37-kv. choke coils. 

Twelve 1,214-amp., 1,067-volt, single-phase, outdoor, self-cooled 
reactors, 7 per cent reactive drop in 55,500-kva., three-phase, 
26,400-volt circuit. 

Six 1,600-amp. T.P.S.T. horizontal double-break, gang-operated 
by hand, 37-kv. disconnecting switches. 

Fourteen 1,600-amp. T.P.S.T. vertical-mounted, vertical-break, 
gang-operated by hand, 37-kv. disconnecting switches. 

Twenty-one 400-amp, T.P.S.T. vertical-mounted, vertical-break, 
gang-operated by hand, 37-kv. disconnecting switches. 


18,500 kva. at 


800-amp. disconnecting 


26,000-voLT, 820-AMP., 7 PER CENT REACTORS—TWO SECTIONS 
AS SHOWN ARE SUPERIMPOSED FOR EACH PHASE 


Ten 400-amp. T.P.S.T. horizontal double-break, motor-operated 
37-kv. disconnecting switches. ~* 


Forty-six 300-amp, vertical-mounted, 
stick-operated disconnecting switches. 


Eighteen 300-amp. S.P.D.T. duplex underhung, stick-operated, 
37-kv. disconnecting switches. 


Nine 26.4-kv. auto valve lightning arresters. 
Five three-phase banks, 26,400-volt potential transformers. 
Two three-phase banks, 45-kv. Niagara C.T.’s. 


Two three-phase, 250-kva., 26.4-kv., 440-volt auxiliary power 
transformers. 


vertical-break, S.P.S.T. 


For Trenton Only 


(In addition to similar equipment as for Athenia) 


One 15,000-kva., 11-kv. synchronous condenser with starting 
compensator. 


One 800-amp., 15-kv. indoor O.C.B. 

Four 1,200-amp., 15-kv. indoor O.C.B.’s. 

One 500-amp., 15-kv. indoor O.C.B.’s. 

Twenty-one 1,000-amp., 25,000-volt, S.P.S.T. stick-operated dis- 
connecting switches. 

Thirteen 400-amp., 
necting switches. 


25,000-volt S.P.S.T. stick-operated discon- 


15,000-KVA., 132-KvV., 26.4-KV., 11-KV. 01LS.C. 
MAIN TRANSFORMERS 
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Each transformer came completely assembled in oil, 
with the exception of the bushings, radiators and a 
tank extension piece. The assembly was effected in the 
transformer house (which is an extension of the con- 
denser room), and the transfer to the transformer 
foundations was made by means of a gasoline locomo- 
tive. This was considered the best possible method, on 
account of the grade and curvature of the tracks neces- 
sitated by the ground limitations, in spite of the bad 
load factor such a locomotive .will necessarily have 
during regular station operation. The transformer 
track at Athenia has a minimum radius of 150 ft. on 
a 3 per cent grade; this required rather careful design 
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breakers are permanently piped to the oil system, 
whereas the low-tension breakers will be connected by 
means of flexible tubing, one connection point serv- 
ing several breakers. For the cleaning of the trans- 
former oil both centrifugal apparatus and filter presses 
are to be used. 

One of the features of the installation is the use 
of outdoor 26.4-kv. reactors. These are of the single- 
phase, self-cooled type, with a 1,214-amp. 7 per cent 
rating at Athenia and an 820-amp. 7 per cent rating at 
Trenton. There are two sets of these reactors per 
26.4-kv. feeder group, one set being used in series with 
the 26.4-kv. emergency group feeder breaker and the 
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PROPOSED ARRANGEMENT OF 
132-KV., 26.4-KV. OUTDOOR 
SUBSTATION 


of the transformer transfer cars and of the rails, in 
order safely to take care of the transformers weighing 
83 tons and standing more than 30 ft. from the top 
of the rail to the top of the high-tension bushings. 
Each transformer transfer car is equipped with a hand 
winch, so that a transformer can be readily pulled on or 
off its foundation by two men. 

At each switching station the oil for transformers, 
as well as for high-tension and for low-tension break- 
ers, will be handled from an oil house located near the 
center of the 132-kv. side. Transformers and 132-kv. 
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other set at the connection of each 26.4-feeder group to 
the tie bus. 

The neutrals of the transformer secondaries at 
Athenia will for the present be either open or solidly 
grounded, but those at Trenton will be grounded 
through an outdoor resistor. 

The foundations at Athenia are on shale 8 or 4 ft. 
from the surface, and at Trenton on clay and gravel. 

The construction of these stations started in the 
early spring. They are expected to be ready for opera- 
tion by the middle of October. 
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Recent Developments 


as Affecting Design and Construction 
of Power Plants 


Reheating, Regeneration, Pre- 
heating and Burning of Pul- 
verized Coal Have, Except for 
the Last, Not Imposed Large 
Changes in Practices of Power 
House Design and 
Construction 


in the design of the steam end 
of modern power stations have 
occurred within the past few years: 
the regenerative cycle, involving 
extraction of steam from the 
turbines for heating feed water; 
the reheating cycle, involving re- 
moval of the steam from the turbine 
after it is partly expanded, resuper- 
heating it to a high temperature and 
returning it to the turbine; the use 
of air preheaters to return some of 
the heat of the flue gases to the fur- 
naces, and the burning of coal in pul- 
verized form. Although these devel- 
opments have materially increased 
the thermal efficiency of power 
production, for the most part they 
necessitate but little change in the 
structure of the station as a whole. 
The regenerative cycle necessitates 
practically no modification in the 
structural design of the power 
station or of its contained parts. 
A four-stage bleeder heating 
system, which’ represents’ the 
most economical construction with 
steam pressures in the neighborhood of 500 lb. per 
Square inch, can usually be introduced into an existing 
design with only minor changes in turbine foundation 
arrangement. It is desirable that the heaters be placed 
as close as possible to the turbine. They can usually 
be placed within the turbine foundation directly 
beneath the high-pressure end of the machine. Heaters 
may be placed within a steel foundation a little more 
readily than in one of concrete on account of the 
greater space that is available. 
An arrangement of bleeder heaters in a station that 
Was originally designed for a house turbine type of 
heat balance is illustrated. This installation required 


fine outstanding developments 





By WALTER PALMER GAVIT 
Mechanical Engineer Dwight P. Robinson & Company 


BLEEDER HEATERS REPLACING REGENERATIVE SYSTEM 


no modification of building arrangement and in fact 
made some additional space available due to the elimi- 
nation of a considerable amount of auxiliary steam and 
exhaust piping. The greatest difficulty met with in 
constructing this installation was to provide sufficient 
flexibility in the leads from the turbine to the heaters. 
These leads are of necessity short and consequently 
stiff, but proper flexibility was provided by installing 
a section of copper pipe in each connection. The instal- 
lation in a station originally designed for a regen- 
erative system is also shown. The heaters may be seen 
to the left of the condenser. 

In building this type of installation particular care 
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must be exercised to guard against vibration trans- 
mitted from the turbine foundation to the heaters. 
Although the turbine may run with little or no apparent 
vibration, it will often be found that certain members 
of the foundation possess inherent vibration charac- 
teristics, with a natural period close to that of the 
turbine, so that vibration of marked intensity appears 
in these members. If a heater is supported by such 
members, trouble will be encountered through vibration 
of the tubes in the tube support plates. It is imprac- 
ticable to predetermine the existence of such conditions 
and so guard against them in the design of the turbine 
foundation. Difficulty of this sort can be avoided by 
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water at a pressure somewhat in excess of that corre- 
sponding to the maximum temperature of the water 
leaving the second heater. The boiler feed pump is 
introduced between the second and third heaters and 
the third and fourth heaters are subjected to boiler feed 
pressure. This pressure condition does not cause any 
difficulty either in the design or in the operation of 
the heaters. The addition of any more pumps into the 
main flow of the condensate results in increased compli- 
cations with no compensating increase in either reli- 
ability or economy. 

The make-up or surge tank shown is placed at an 
elevation such that the desired pressure will be main- 





BLEEDER HEATERS INSTALLED IN EXISTING STATION 


erecting a separate supporting structure within the 
turbine foundation to carry the heaters and heater pip- 
ing. Columns for this structure can be placed inside 
the H sections of the main foundation columns so that 
the heater support structure need occupy little addi- 
tional space. 

A number of different arrangements of regenerative 
heat cycle have been built within the last few years, 
and considerable difference of opinion exists as to the 
relative economy of different types. There is little 
question, however, that simplicity of design and of 
Operation should be the controlling factor. The system 
of handling the drains from the heaters and the placing 
of hot well and boiler feed pumps in the cycle may 
easily cause undesirable complication and adversely 
affect the economy. The simplest pumping arrange- 
ment is that shown at A in the schematic drawings. 
In this case the hot well pump is designed to deliver 


tained at the boiler feed pump suction, and water may 
flow into or out of the tank as the demand of the feed 
pump requires. This system requires no float valves 
and is entirely autpmatic in its operation. Systems in 
which make-up is introduced into the condenser hot well 
require several valves for their operation and are there- 
fore dependent upon the integrity of these valves. 

The arrangement of the heater drains is of consider- 
able importance. The simplest arrangement is to carry 
the drains down from heater to heater, finally discharg- 
ing those from the low-pressure heater into the hot 
well as shown at B. This, however, results in an appre- 
ciable loss in cycle efficiency due to carrying heat from 
the higher to the lower heaters and should be avoided 
as far as practicable limitations will permit. Although 
the ideal arrangement would be to pump the drains 
from each heater into the condensate flow leaving that 
heater as shown at C, such practice requires a number 
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of small pumps, which would have to work under 
decidedly disadvantageous conditions. It is practicable, 
however, to pass the drains from the high-pressure to 
the next lower heater and to pump the accumulated 
drains from this heater into the condensate flow at the 
boiler feed pump suction. Then the drains from the 
second heater may be passed to the low-pressure heater 
and the accumulated drains therefrom pumped into the 
discharge from that heater. This system is shown at 
D. Passing these drains to the hot well causes consid- 
erable loss of possible heating in the low-pressure 
heater. Since this heater is the most efficient of all, 
curtailment of its work should be avoided as far as 
possible. The system shown at C requires two pumps, 


NOY7 boiler 


E= Condenser. F= Heater. 
G= Boller feed pumps. H=Hot well pumps 
J =Drain pumps 





SCHEMATIC ARRANGEMENTS FOR REGENERATIVE HEAT CYCLE 


which may conveniently be driven by a common motor. 
The low-pressure pump requires some power at all 
loads, but the high-pressure pump requires no power 
except when the load on the turbine is light, as the 
pressure in No. 3 heater is greater than the required 
pressure at the boiler feed pump suction except at light 
load. The power requirement for these pumps is of the 
order of 1 or 2 hp. for a 35,000-kw. installation. 

The reheating cycle involves more additional con- 
struction than the regenerative cycle. The steam 
removed at relatively low pressure for reheating 
requires large piping back into the reheater boiler. 
Bypass connections must be provided so that in case 
of trouble with the reheater the unit can be kept in 
operation. 

There is some doubt whether this cycle can be 
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justified by the economic gains possible through its 
use. In a station using steam at 565 Ib. and 700 deg. 
the relative heat rates for three types of cycle are as 
follows: 

1. Straight four-stage regenerative with air heaters, 
13,360. 

2. Four-stage regenerative with reheat air heaters, 
12,910. 

3. Three-stage regenerative with reheat air heaters 
and economizers, 13,030. 

With coal at $5 per ton and 11,000 B.t.u. per pound 
and a 50 per cent station load factor, the excess capital 
expenditures per kilowatt warranted on a basis of 15 
per cent fixed charges for type 2 over type 1 would be 
$7.80, and for type 3 over type 1 would be $2.20. 

If these expenditures were required to return a profit 
of 10 per cent on the additional capital expended, the 
excess cost per kilowatt of station capacity warranted 
would be $4.68 and $1.32 respectively. From this it 
can be seen that the reheating cycle is of doubtful econ- 
omy as long as fuel costs remain at approximately their 
present level. 

The. reheat cycle reduces the amount of boiler surface 
necessary, but, due to the apparent necessity of making 
the reheat boiler a separate element, increases the 
number of boiler units. The relative boiler surface 
requirements, not including reheater surface, for the 
three cases cited above are as follows: (1) 100 per 
cent, (2) 87.8 per cent, (3) 90.6 per cent. In cases 2 
and 3 a separate boiler element must be installed to 
contain the reheating element. 

Air preheaters can often be installed in existing 
boiler plants with practically no structural changes and 
can be incorporated into a new design without increase 
of building cost. 

The development of air preheaters as a heat-reclaim- 
ing device for central stations began in this country 
with the installation of two experimental heaters in 
the Colfax station in 1922. These heaters, of the plate 
type, fully justified their cost, though their design was 
not so good as that now obtainable. When the instal- 
lation was first proposed, fears were expressed by the 
stoker manufacturers that the heated air would cause 
trouble with the stokers. Their feeling was that the 
heated air would not have sufficient cooling effect and 
consequently would cause burning of the stoker parts. 
This was not found to be the case, and the indications 
are that if anything the heated air reduces stoker main- 
tenance. When preheated air is used with pulverized 
fuel, the resulting increase in furnace temperature 
requires some special arrangements to protect the fur- 
nace walls. The several types of water-cooled walls, 
though to some extent still in the development stage, 
provide a satisfactory means for handling the higher 
temperatures. 

If the preheaters reduce the stack gas temperature 
below 350 deg. F., induced draft fans will be neces- 
sary. If the gas temperature is above 350 deg. F., a 
natural draft may usually be used to advantage. In 
any case fans will be required to force the air through 
the preheaters and deliver it to the furnace slightly 
above atmospheric pressure. The desirability of a bal- 
anced draft condition in the furnace is quite generally 
recognized, and such a condition can be realized only 
through the use of fans to overcome the resistance of 
preheater and ducts. Such fans may be placed either 
on the inlet or on the discharge side of the preheater. 
If they are placed on the inlet side, the entire duct 


en ee eae 


SEPTEMBER 25, 1926 


system and preheater are subjected to a pressure above 
the atmosphere, but the fan handles cold air. If the 
fan is placed on the discharge side of the preheater, 
the heater and duct system up to the fan contains air 
at a pressure slightly below atmosphere and beyond 
the fan up to the furnace openings slightly above 
atmosphere. The fan in this latter case must of course 
be larger on account of having to handle heated air 
and special arrangements must be provided for cooling 
the bearings. Although in some cases it is practicable 
to place the bearings outside the fan housings, this 
cannot always be done conveniently. This arrangement 
with the fan on ‘the discharge side of the heater intro- 
duces some difficulty in providing for expansion in the 
duct system, particularly where connection is made to 
the fan housing. (Considering all these conditions, it is 
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probably better to place the fans on the inlet side 
of the preheaters. If the entire duct system is welded, 
there will be no leakage. Expansion can be more read- 
ily provided for, as the difficulty of making flexible 
connection to the fan is eliminated. The four draw- 
ings of actual installations show different ways of 
arranging the fan and duct work. In two of these 
installations the fans are on the inlet side, and in two 
they are on the outlet side of the preheater. 

In the installations shown the heated air is passed 
through the hollow side walls of the furnace to act as 
a cooling medium. With pulverized fuel or oil firing 
where high ratings are desired this method of cooling 
the walls is unsatisfactory and the expense incident 
to hollow wall construction might better be devoted to 
a system of water cooling. 





Phases of 


Economical Hydro-Electric Plant 
Construction 


By JOHN F. VAUGHAN 


Vaughan Engineers, Boston, Mass. 


project, likeany other system for 

converting raw materials into 
marketable product, depends upon 
its ability to deliver the product at 
a profit. Under given conditions 
of locality, relation to natural 
competitors and relation to market 
available, the principal factors 
affecting this profit are fixed charge 
and operating expense. The least 
flexible of these factors and the one most neces- 
sary to control at the outset is fixed charges, the cost 
of carrying the initial investment. 

It has been customary in the past to gage the quality 
of a water-power project as an investment by the first 
cost in dollars per horsepower or kilowatt of capacity or 
by first cost in cents per kilowatt-hour of output. In 
the application of these rules of thumb, the quality of 
power is too often overlooked; $150 per kilowatt might 
be the limit for a “run-of-stream” plant built for capac- 
ity rather than output and for handling peaks rather 
than sustained loads, whereas $300 per kilowatt might 
pay well for a steady, reliable source capable of sus- 
tained output at a high load factor. A capital cost of 
four to five cents per kilowatt-hour of output, a figure 
frequently used, may be unjustified in the former case 
and entirely unfair in the latter. A kilowatt of plant 
capacity installed for handling peak loads of short dura- 
tion or for relay or stand-by service may average not 
more than 1,000 hours’ operation a year, whereas, on 
the other hand, by carrying the base of the load with 
peaks otherwise provided for it may run practically 
continuously, as in the case of the Niagara plants whose 


T HE success of the water-power 


Importance of Seeking to 
Control Fixed Charges— 
Rewards of Detailed Plan- 
ning—Individual Respon- 
sibility More 

than Contract Forms. 





water is limited by international 
treaty. As a prominent operator 
recently explained, if quoted cor- 
rectly: “There are three kinds of 
water power — ‘run-of-stream,’ which 
you have when it is there, and when 
it isn’t, you haven’t; ‘time power,’ 
ordinarily available throughout the 
year; and ‘super-prime’ power, re- 
tained in storage for use when 
most needed. This last is the most 
valuable kind of power there is; when you want 
it, you just turn on the spigot and it’s there.” 


Important 


WATER-POWER VALUES 


As to “profit” above mentioned, it is too frequently 
thought of only as the margin between the cost at 
which the power can be produced and its selling price. 
Other less tangible though very real values in addition 
often exist—for instance, through its relation to other 
sources of power or to other markets than its own 
immediate consumer, as a relay or reserve, as an equal- 
izer between river basins of different characteristics, 
as a storage of energy or as an electric regulator. 
Through its ability cheaply to provide capacity to carry 
short peaks or storage to equalize seasonal variations 
at the market end of a long transmission line and, by 
so doing, better the load factor on the line and decrease 
the unit cost of energy delivered, the water power may 
take on a special value. In a given development fre- 
quently an additional kilowatt of machine capacity may 
be produced at low cost or additional use of storage 
become available to reduce investment or increase its 
return. 
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As compared with steam, the larger capital invest- 
ment and fixed charge and the relatively smaller operat- 
ing expense of a water-power project requires in the 
latter greater effort in the reduction and control of the 
larger development cost. The opportunity for reduc- 
tion of cost of power in the steam plant lies mainly in 
the improvement of economy, whereas in water power 
the burden of fixed charges becomes dominant. In the 
larger investment in lands and water rights, the crea- 
tion of ponds and reservoirs and the permanence of its 
dams, canals, roads and other long-lived elements, the 
opportunity for the water power in the control of its 
future fixed charges may occur at the outset only and 
thereafter be gone forever. 


THE ENGINEER’S MATERIAL 


The factors through which capital cost may be most 
readily controlled are: Investigation and preliminary 
planning, design, form of general construction agree- 
ment and prosecution of construction. 

The value of thorough study of market, operating 
conditions and relation to other power supplies and 
systems needs no argument, nor does the effect of the 
selection of location and layout of works and costs need 
demonstration, and it is hardly necessary to stress the 
importance of thoroughness in the study of site, mate- 
rial available and construction conditions or types of 
structures best adapted to the conditions existing. With 
a thorough knowledge of these elements, construction 
estimates may be made as a rule with assurance and 
the cost closely predicted. 

Overdevelopment may become a permanent burden; 
so also may restriction of capacity, and unless pro- 
vision can be made for future expansion at reasonable 
cost, it may react in the same manner. Many an other- 
wise sound project has been hurt or permanently crip- 
pled by lack of adequate study of conditions, present 
and future, and scrutiny of initial cost. 

In the preparation of estimates of cost, the engineer 
almost inevitably finds himself faced with the natural 
optimism of the promoter or owner on the one hand 
and his own caution or pessimism, engendered by past 
experience, on the other. He may at times grant the 
logic of the argument that conditions seem favorable 
and chances of accident or error of judgment slight. 
He may be under stress or temptation to accept this 
view or to attempt to place the responsibility on the 
optimist. He will be negligent and fail in his duties 
to those whose money he is to spend, however, if he 
allows his better judgment to be swayed by such con- 
siderations or fails to allow in items less sure or more 
likely to be wrong a sufficient hard luck factor or con- 
tingent margin of cost. 


REWARDS OF DETAILED STUDY 


If a project be well planned or conditions sufficiently 
known or fixed, the design may be carried along with 
construction, time saved and carrying charges reduced. 
The more completely the studies of conditions, mate- 
rials and details of designs and specifications are worked 
out, however, the closer can cost and time necessary 
for completion be predicted, lump-sum bids for con- 
struction, if desired, be obtained and savings realized. 
In the writer’s experience, these savings may be con- 
siderable. In a recent case the general contractors 
actually reduced their bid 10 per cent on account of 
the completeness of plans, specifications and information 
available. 
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At times it may be expedient or even necessary 
to build on the sketchiest of plans, and with some 
forms of construction or structures this can be and is 
done with good results; but in hydro work a dollar well 
spent in preliminaries and in working out of designs 
is returned many times over in the ultimate cost of 
construction. 


CONTRACT FORMS OF SUBORDINATE IMPORTANCE 


Whether construction is done on the “lump-sum” or 
“cost plus” basis, the management of the work may 
make or ruin the job. Each method has its place, and 
both depend on the skill and experience of the con- 
tractor and his integrity. Whoever takes the risk must 
be compensated, and in the long run we get just about 
what we pay for. The contractor does not want to 
gamble any more than do those responsible for the 
investment. It is a case for confidence on the one hand 
and a square deal on the other, or there is inevitable 
loss and dissatisfaction. Whether the policy be one of 
dependence upon the contractor or manufacturer, on 
the theory that they are more interested in their repu- 
tation and future business than in immediate profits, 
or on supervision and inspection, some one brain in 
immediate contact with the work must be held respon- 
sible for results. Whether this be the contractor, the 
contracting engineers, the supervising engineer or the 
owner’s man, the general feasibility of the project and 
especially the schedule set for the progress of the work 
must be “sold” to the man immediately responsible for 
the carrying out of that schedule. It has been the 
consistent experience of the writer that only where this 
was done has it been possible to get good progress and 
a satisfactory job. 


CONSOLIDATION OF WORK UNDER ONE CONTRACT 


Under some conditions, such as a simple, well-con- 
centrated layout of few parts, the consolidation of the 
work under one contract, even including the engineer- 
ing, may be the most economical way to build; but 
often, especially in the more widely spread construc- 
tion, it may be cheaper to distribute the several items 
of the work among different contractors—for instance, 
the dam to one, the pipe line or canal to another and 
the power house to a third. Although there are strong 
objections to this in the inevitable division of respon- 
sibility and the difficulty of sufficient co-ordination for 
speed, a local contractor familiar with local help and 
local conditions may be able to undercut the prices 
on which an outsider could live. Of course the general 
contractor can and should employ local aid wherever 
he can save by so doing, but carried to its logical con- 
clusion, this requires co-ordination and concentrated 
control by the agent of the owner, whoever such agent 
may be, and eventually success depends upon the effec- 
tive control by one responsible head on the job, whether 
he be the representative of the contractor, contracting 
engineers, the supervising engineers or the owner. The 
good contractor wants good results, but his interest is 
in his own profits as well as in his reputation. 

The supervising engineer is concerned with the best 
results at the least cost to the owner, and if he main- 
tains his proper position, both economic and ethical, 
he will, as the agent of the owner, see that he gets 
what he pays for and will at the same time insure fair 
treatment to the contractor. By this attitude alone can 
harmony, progress and economy of construction be 
assured. 
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FIG, 1—SET-UP OF PART OF CONDUIT FOR TESTS 


The expansion chamber is installed on one of the ducts containing a short-circuited cable. 


The temporary 


overhead cables in the foreground are used to supply power to both ends of the short-circuited cable 


Effect of Cable Short Circuits 
on Conduit 


Tests Show Resistance of Conduit Materials to Elec- 
tric Arcs—Short Cables at 12,000 Volts Operated on 
Three Types of Ducts—General Results of Tests Given 


By W. G. Ketiey and T. C. LEC arr 


Assistant Engineer of Distribution and Assistant Engineer Inside Plant Division, respectively, 
Commonwealth Edison Company, Chicago 


of normal operation, when all parts of the system 

are functioning as they should, failure of a trans- 
mission cable causes an are that may burn for one-half 
to two seconds and then be extinguished by the open- 
ing of the oil switch at the supply. Under these con- 
ditions, experience has shown, there are a number of 
types of conduit that will prevent the communication 
of this are to any of the adjacent cables. However, 
should the power supply to this arc not be interrupted 
for any reason and the arc continue for a longer period 
of time, there is a possibility that the heat and pres- 
sure generated will communicate to an adjacent cable 
and cause further failure. Most underground systems 
are equipped to withstand the loss of one transmission 
‘ine without an interruption of service, but should this 
failure involve other lines, it may mean an interruption 
of service. For this reason a series of tests was 
made to determine what types of conduit would be best 
able to withstand a short circuit lasting more than the 


[: AN underground transmission system at times 


usual two seconds without danger of communication to 
other cables in the same line. 

Tests have already been made by the Bureau of 
Standards and the National Board of Fire Under- 
writers on the resistance of various materials to ordi- 
nary fire temperatures. No satisfactory reference, 
however, could be found on the resistance of conduit 
materials to the temperature of the electric are. For 
this reason it was decided to make tests under the 
actual conditions that would obtain with a short circuit 
on a cable in conduit at line voltage. In this series of 
tests three general types of conduit were tested—- 
namely, fiber conduit, surrounded by concrete, stone 
pipe conduit with and without a protection of concrete 
and monolithic concrete duct structure having no core 
in its construction. No tests were made on tile duct, 
because previous experience has shown that this mate- 
rial tends to fuse and sag under continued application 
of high temperatures. When making these tests, short 
sections of conduit were made on the surface of the 
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Flame and Smoke Produced at 
Instant of Short Circuit 


Fig. 8—Instantaneous photograph of short circuit in cable 
Taken after about 24 seconds. 


Fig. 4—Effect of arc on conduit. Protecting concrete; has been 
chiseled off after test to show shattered ducts. 

Fig. 5—Remains of cables from tests. 

Fig. 6—Close-up of joint in duct containing short circuit. Note 
the rough inner surface and the hole burned in the binding band. 

Fig. 7—Instantaneous photograph of short circuit. Taken after 


about 24 seconds. Compare with time exposure of same test, 
Fig. 8. 
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ground for convenience in inserting and removing cable 
and in dissecting after the explosion. 

The so-called stone conduit was a precast cement and 
sand or cement and limestone tubing made in lengths 
of 3 ft., with a 34-in. inside diameter and a -in. wall. 
When hardened, these ducts are installed in concrete 
with a sheet-metal ring around each joint to hold the 
fresh concrete while hardening. For the tests this 
conduit was made up in a four-duct section 16 ft. long. 
The fiber conduit comes in 5-ft. lengths with a 33-in. 
inside diameter and -in. wall. This conduit was also 
made up in a four-duct section 16 ft. long. 

The monolithic conduit, of which the Murray system 
is a method of laying, has no permanent core, but is 
concrete molded in place and the core removed. The 
Murray ducts tested were 4 in. diameter in a section 
two high and three wide. It was made by a machine 
in which concrete is tamped around a movable form in 
a section about 6 in. long. The form is then moved 
forward step by step, making a continuous structure 
with the core removed. The test section was about 7 
ft. long. The other monolithic sections were made in 
a special mold which was 7 ft. long with steel pipe 
cores and was stood on end for pouring or tamping. 
This method has no practical value, but was a con- 
venient means of getting different wall thicknesses for 
test. The Elecrete referred to in the monolithic ducts 
is a patented high-strength mixture made by the 
Electrical Concrete Company. 

The concrete fill between ducts as they were placed 
side by side for successive tests varied from zero to 
2 in. under the different conditions that were imposed 
upon the cables. 

In all cases the short circuits were made in three- 
conductor, 500,000-c.m., 12,000-volt cable either single- 
phase or three-phase. For the single-phase circuits a 
small nail was driven through the lead sheath into one 
of the conductors and full 12,000 volts applied between 
the sheath and conductor. The three-phase short cir- 
cuits were made by wrapping a very fine wire around 
the three conductors and replacing the insulation and 
lead to simulate a normal cable with a weak point in 
the insulation. For the tests on the 14-ft. sections the 
ends of the duct containing the short circuit were 
loosely plugged with waste and the like. For the 


shorter sections the ducts were plugged with cement, 
except in the case of the last four tests, in which an 
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FIG. 8—TIME EXPOSURE OF SHORT CIRCUIT IN ONE TEST. EXPOSURE WAS FROM THREE SECONDS BEFORE TEST TO TWO SECONDS 
AFTER. NOTE THE APPARENT LACK OF THE SMOKE SHOWN SO PROMINENTLY IN FIG. 7 
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FIG. 2—-ONE-LINE DIAGRAM OF POWER SUPPLY 


FOR CONDUIT TESTS 

The 22,000-volt lines shown are regular transmission tie lines 
from Fisk Street station to Crawford and Calumet stations. 
The tests were made on Fisk Street property with no connec- 
tion to the Fisk Street bus. 
expansion chamber was put on one end of the duct to 
allow some escape for the gases as would be the case 
with a short circuit in a long duct section. This expan- 
sion chamber in action is shown in Figs. 6 and 7. 

The power supply for making these tests was 
obtained from Calumet and Crawford generating sta- 
tions, of the Commonwealth Edison Company, over 
22,000-volt transmission lines as shown in the diagram, 
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FIG. 9—VIEW OF CONDUIT SPLIT LONGITUDINALLY AND 
ONE HALF INVERTED ON TOP OF THE OTHER 
TO SHOW BOTH SIDES 


Fig. 2. By these connections a high short-circuit cur- 
rent was obtained without a severe shock to either of 
the generating stations. In order to obtain the desired 
time interval of short circuit the ordinary relays were 
not resorted to. Two oil switches were connected in 
series in the 12,000-volt circuit, with the controls for 
both switches operated by a motor-driven contactor. 
The contacts could be adjusted to get any desired time 
interval between the closing and opening of switches 
regardless of what the short-circuit current might de- 
velop to. 

The amount of energy absorbed in the arc was meas- 
ured by a somewhat novel method. Potential trans- 
formers were connected across the terminals of the 
short-circuited cable and current transformers were put 
in the supply lines. These current and potential instru- 
ments were then connected to a three-phase graphic 
wattmeter having a high chart speed. By integrating 
the area under the curve drawn by the needle of the 
instrument the amount of energy input to the arc could 
be fairly accurately measured. 


PHOTOGRAPHIC RECORDS OF TESTS 


A photograph of the effect on the conduit from test 6, 
which showed communication to an adjacent duct, is 
shown in Fig. 4. Due to the lack of support between 
the ducts, which were laid without any separating bar- 
rier of concrete, it may be seen that the combination of 
heat and pressure caused by the arc shattered the stone 
duct and permitted the gases to pass into the adjacent 
duct, burning the cable. The effect on the inner sur- 
face of the conduit and on the binding ring from 
test 8 is shown very clearly in Fig. 6. Note the very 
rough surface. Figs. 3, 7 and 8 show the amount of 
flame and smoke produced at the instant of the short 





FIG. 10—-OSCILLOGRAPH RECORD OF CABLE SHORT-CIRCUIT IN CONDUIT 
Upper wave, phase to phase arc voltage; two lower waves, arc current on three-phase 


short circuit. 
fairly steady value. 
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Note that the arc voltage is first high, then drops and finally rises to a 
This characteristic was found on all records. 
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circuit. It is rather interesting to note the difference 
between Figs. 7 and 8, which are photographs of the 
same test. Fig. 7 is an instantaneous photograph show- 
ing the rapidly rising smoke, and Fig. 8 is a time 
exposure over the entire time of short circuit, in which 
only the flame shows and the smoke is apparently 
blanked out. Fig. 5 is a photograph of the remains of 
the cables from the last eight tests. They are num- 
bered consecutively, No. 1 being from test 10, No. 2 
from test 11, and so on. The lead had been burned 
away for several feet back from the short circuit and 
most of it blown away in the form of vapor, as very 
little was found in the duct. Another evidence of the 
force of the explosion is that the cement plug from one 
of the ducts was found plastered to a vertical piece of 
board, 10 ft. from the end of the duct after the test. 
Fig. 9 is a photograph of longitudinal section of another 
conduit tested. What appear to be the two center ducts 
in the photograph are in reality the two halves of 
the duct that contained the cable that was short 
circuited. 


ARCS UNDER TEST CONDITIONS 


An interesting sidelight brought out in these tests 
was the characteristics of the arc in the cable. The 
upper wave in the oscillograph record, Fig. 10, shows 
the are voltage, and it may be noted that it is fairly 
constant after the first few cycles. This is apparently 
due to confining the arc under a high pressure and 
temperature. The peculiar change in amplitude of the 
voltage wave may be explained by the fact that the arc 
resistance is rather high at the instant the short circuit 
is made, then becomes lower as the burning proceeds 
and again rises due to the high pressure of gases gen- 
erated within the duct. 

There is one rather important difference between 
materials used in the conduit which is independent of 
the method of formation. A duct made of sand and 
cement, for instance, whether it be a molded duct sur- 
rounded by a fill, or a monolithic sand and cement 
structure, forms a glass surface due to fusion of the 
silica sand. This glass when melted absorbs particles 
and vapor of copper and leaves a very tough surface 
with many sharp projecting edges. The surface would 
have a tendency to injure the lead sheath of the cable 
pulled in to replace the one that failed. Limestone 
under the influence of heat does not tend to fuse, but 
appears to be driven off as a vapor. This leaves a 
surface rather soft and porous and 
allows the copper particles to form 
a coating over it. This would 
probably not injure the sheath of 
the cable pulled in quite so much 
as would the silica surface. Fiber 
burns away very quickly under the 
influence of the arc, but the one 
duct tested left a very smooth sur- 
face of concrete under the fiber and 
the projecting edge of the fiber was 
rounded in such a way as not to 
interfere with pulling the cable. 

Briefly summarized, it may be said 
that so far as protection against 
arcs is concerned, any type of duct 
will be satisfactory provided there 
is at least a 1-in. wall of concrete 
without cracks between any two ad- 
jacent ducts. 
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An Alternating-Current Network 


Philadelphia System Designed to Supply Reliable and Economical 


Service Over Large Areas 





Primary Loop Feeders, Section- 


alizing Breakers and Balanced Pilot Wire Control Used 


By P. H. CHASE 


Assistant Engineer Transmission and Distribution Division 
Philadelphia Electric Company 


at the same time retaining the economic advan- 

tages and operating flexibility of alternating- 
current distribution and utilization, has focused atten- 
tion on alternating-current networks. It is now 
realized that alternating-current networks have wide- 
spread applications and are not limited to downtown 
districts in large cities, primarily because modern 
electric light and power service requirements can be 
met economically and flexibly in relatively less densely 


T= increasing need for highly reliable service, 
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loaded areas by the alternating-current network. 
The establishment of an alternating-current network 
need not involve different types of motors and other 
utilization equipment, nor does it require substation 
equipment and distribution feeders of characteristics 
materially different from the radial secondary alter- 
nating-current system. 

Consequently there has been a marked development 
of alternating-current networks in order to meet eco- 
nomically the widespread demand for service of a 
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FIG, 1—LOOP PRIMARY FEEDER LAYOUT, ZONE 1 
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FIG. 2—“L” AND “S” BOXES 


greater degree of reliability, close voltage regulation, 
adaptability to load growth and still retain a universal 
system. 


A.C. NETWORK RELIABILITY AND METHODS 
OF PROTECTION 


The problem of reliability of service from an alter- 
nating-current network centers about the method and 
apparatus for isolating: (1) Faulty primary feeders 
and transformers; (2) faulty secondary mains. 

Primary feeder and transformer protection can be 
afforded either by isolating only the section of feeder 
in trouble or by isolating the entire feeder. The first 
method best utilizes loop feeders with sectionalizing 
oil circuit breakers and balanced pilot wire protection. 
With the second method all of the transformers on 
each feeder are usually connected to the network 
through automatic secondary switches. Group opera- 
tion of these switches under reverse power is required 
in order to isolate the feeder in case 
of failure. 

Secondary main protection may de- 
pend either upon burning off the fault 
or upon the operation of fuses in 
junction boxes at or near street 
intersections. 

In Philadelphia in the central 
downtown section, between Vine and 
Pine Streets and between the Dela- 
ware and Schuylkill Rivers, originally 
the d.c. Edison district, there is be- 
ing placed in service an alternating- 
current network system which in- 
cludes a number of novel features of 
protection and construction, directed 
toward maximum reliability, simplic- 
ity, flexibility and economy. 

Coincidentally with the establish- 
ing of the alternating-current net- 
work in the Edison district there has 





been a change-over of direct-current customers to 
alternating current and a large proportion of new load 
has been taken on alternating current. As a result 
approximately one-third of the connected load in this 
area is now alternating current. The distribution for 
this purpose was established on a radial scheme, not 
networked, but arranged to be readily converted as 
the areas are successively networked. 

In the engineering study that has gone on for a 
number of years the various systems and types of 
equipment were examined in their relation to the four 
fundamental requirements of reliability, simplicity, 
flexibility and economy. It was realized that reliability, 
flexibility and economy in operation will be greatly 
influenced by the simplicity of the equipment, which 
must be installed at scattered locations, usually in 
manholes, and must operate reliably without the con- 
stant supervision that can practicably be given to sub- 
station equipment. 
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FIG, 3—-PLAN OF TRANSFORMER MANHOLE 
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total normal maximum load on each 
loop feeder is approximately one-half 
the aggregate capacity of the two 
ends of the feeder, in order to pro- 
vide for the condition when trouble 
at one end of the feeder requires that 
all its load be carried from the 
other end. 


UNIT SECTIONS 













Trip coils Subway o// breaker 


Pilot wire 


80/1 current 






7 a ad rT ~ —, = | So Tctaillllennteepeenntieestindilinmeannntlttndal é 
Pee Tay 


Each loop feeder is made up of a 
number of sections connected by sub- 
way type oil circuit breakers. The 
transformers at the various street 
intersections are tapped directly to 
the primary feeder section at that 


Subway _... point and are connected to the sec- 
transformers transformers (0A) ; 
Me A 1 ondary network through copper link 
2-1600/1 current transformers} HH He fuses. As the transformers and asso- 
Note-3 w.'re single-phase Fuses. ciated feeder section are treated in 
secondary showr7. To secondary network 


The primary loop feeder system with sectionalizing 
oil circuit breakers and balanced pilot wire protection 
was selected as best meeting the requirements of reli- 
ability, simplicity, flexibility and economy. 

For initial service in Zone 1, the first of six areas 
to be networked, there are installed four loop feeders 
from two substations adjacent to this area. Both ends 
of each feeder come from the same substation. As 
shown in Fig. 1, the feeders from the two substations 
are so interlaced that in the event of loss of supply 
to one substation there is sufficient feeder capacity 
from the other, so arranged as to provide service to 
the entire area. This follows from the fact that the 
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FIG, 5—-TRANSFORMER LOAD CHART UNDER FAULT CONDITIONS 


the protective system as a unit, this 

scheme may be called the “unit- 
section” system. One of the important economic 
results of the unit-section system is to minimize the 
number of primary circuit breakers as compared with 
other loop schemes which do not protect and isolate the 
transformers as a unit with the feeder section. This 
unit idea is also carried out in the construction in 
order to afford maximum reliability and safety. 


BALANCE PROTECTIVE METHOD 


Fig. 10 shows schematically the method of protection 
for a loop feeder. Each unit section is protected by 
pilot wires connecting current transformers and trip 
coils in the circuit breakers adjacent to the two ends 
of the feeder section and current transformers on the 
secondary side of the associated step-down transform- 
ers. The number of circuit breakers is reduced to a 
minimum by having each circuit breaker serve to 
isolate either unit section adjacent to it, in case of a 
predetermined disturbance of the normal balance in the 
pilot wire system, resulting from a fault in that section. 

The protective system for each unit section is 
responsive only to faulty conditions within that section 
and is independent of direction of power flow, voltage, 
power factor or time. This protection includes in its 
sphere the transformer as well as the primary feeder 
section. In the event of a fault anywhere in a unit 
section the relative reversal of power results in the 
bucking of the current transformers and the tripping 
of the circuit breakers at the two primary ends of the 
unit section. The back feed from the network blows 
the secondary transformer fuses, and the unit section 
is isolated. 


ADVANTAGES OF UNIT-SECTION SCHEME 


As only the faulty unit section is isolated, there is 
a minimum additional load thrown on adjacent trans- 
formers. Consequently the routing of the primary 
feeders is simplified or the reserve capacity of the dis- 
tribution transformers is decreased, as compared with 
systems requiring the group isolation of all the trans- 
formers on a feeder in case of failure at any point on 
it. Under uniform loading conditions in a network 
area the isolation of the transformers at one street 
intersection will result in almost 25 per cent increase 
in load on each of the four transformers at the adjacent 
intersections. The transformers farther away pick up 
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little load because of the impedance of the mains. This 
is shown in Fig. 5 (A), and demonstrates one of the 
main advantages of loop feeders for networks. It is 
apparent from Fig. 5 (B), (C), (D), (E) and (F), that 
non-sectionalized feeders require either considerable 
excess transformer capacity, wide “interlacing” of the 
primary feeders to reach non-adjacent transformer loca- 
tions or only a few intersections per feeder. It was 
found that the superiority of the sectionalized loop 
system in these respects was reflected in economic sav- 
ings at least balancing the added costs in pilot cable 
and substation equipment. 

The utilization of the balance princivle in protecting 
the unit sections has a number of advantages which 
satisfy the requirements of reliability, simplicity and 
flexibility : 


FIG. 7—-SUBWAY TRANSFORMER CORE WITH C.T. 
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The inherent discriminatory action 
involved isolates only the section 
having the faulty unit from the 
primary system. 

Isolation of the faulty unit section 
is accomplished with minimum dis- 
turbance to the system and to service, 
as there is no purposely introduced 
time delay and a relatively small un- 
balance current is required to operate 
the breakers. 

The rupturing duty on the circuit 
breakers is “‘single-shot” and is light- 
ened by the inherently low current 
required for the protective system to 
function. 

The circuit breakers need not be 
closed in against a short circuit, as 
all testing for locating faulty primary 
cable is made from the network side. 
This further lightens the duty on the 
breakers. 

There are no relays or moving contacts in the control 
circuits. 

No automatic reclosing equipment is required on 
the circuit breakers, as all the other unit sections 
except the faulty section remain energized. After tests 
and repairs are made the subway circuit breakers adja- 
cent to this unit section are closed by hand. 


MANHOLE INSTALLATIONS AND EQUIPMENT 


Figs. 9 and 11 show views of a typical manhole, in 
which are installed one subway type primary oil circuit 
breaker, subway transformers and control boxes. A 
plan view is shown in Fig. 3. 

The transformer manholes are located as near as 
practicable to the street intersection they supply and 
in most locations provide space for the ultimate 





FIG. 8—13,800/2,300 To 115/230-VOLT TRANSFORMER 
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installation of four 100-kva. units. Fig. 6 is a section 
through a typical manhole and shows the removable 
slabs containing the access openings, and the air intake 
ducts to the bottom of the manhole. Gratings over 
these ducts and the access openings provide sufficient 
ventilation for this amount of capacity. 

Where subsurface conditions require, the oil circuit 
breaker and control boxes are installed in a manhole 
separate from the transformer manhole. Similarly, the 
secondary fuse boxes sometimes are installed in another 
manhole or use is made of existing street junction 
boxes installed originally for the direct-current Edison 
system. 


SUBWAY OIL CIRCUIT BREAKERS 


The oil circuit breakers now installed are rated for 
15,000-volt service and comprise spring-suspended 
phase tanks mounted within a cast-steel housing, with a 
large expansion chamber below, which are constructed 
for subway installation. The six leads to the circuit- 
breaker are 350,000-c.m. single-conductor cable, each of 
which passes through a separate current-transformer 
well, below which the cable sheath terminates with a 
slitted copper end bell. The insulated conductor passes 
down through the switch bushing to a lug connecting 
to the contact block. There are provisions for this 
lead assembly in the field without disturbing the switch 
adjustments and for filling the bushing, end bell and 
current-transformer well. Voltage tests have shown a 
very high factor of safety with this isolated phase 
construction. 

There are six trip coils, three under each vertical 
cover plate to the sides of the operating handle. The 
mechanism trips free from the handle, which can be 
blocked and padlocked in the closed or open position. 
An indicator actuated by the mechanism shows the 
position of the switch. 

When once installed, no circuit breaker changes are 
necessary to change the capacity of the transformer 
bank, to rearrange the primary feeders or to install 
additional circuit breakers to create another unit 
section. 


SUBWAY TRANSFORMERS 


In Zone 1 the transformers are standard 100-kva. 
subway type units 2,300 to 115/230, three-wire, 3.5 
per cent impedance, with a 1,600/1 ratio current 
transformer mounted inside the case in each of the 
two outside secondary leads. These are cross-connected 
and afford the proper ratio and protection for the three- 
wire single-phase and five-wire two-phase secondary 
connection. Fig. 7 illustrates the method of mounting. 
In Zone 2 the transformers are 100-kva. subway type 
13,800/2,300 to 115/230-volt, three-wire, 5 per cent 
impedance with the same type and ratio current trans- 
formers. These transformers have six primary coils, 
which initially are connected in parallel for 2,300 volts. 
The units are provided with detachable wiping end bells 
on both primary and secondary sides (Fig. 8), so that 
installation and replacement can be made without 
breaking the seal of the transformer proper. On the 
13,800-volt connection there are tap changers for 5 
and 10 per cent reduced voltage and Scott taps for 
three-phase to two-phase transformation. 

The self-contained current transformers are included 
in these two types of units without change in the size 
of the transformer tanks, at little additional expense, 
and without any appreciable effect on the heating. 
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FIG. 9—VIEW OF TRANSFORMER MANHOLE 


There is provided a wiping bushing on the low-tension 
side for the control cable connection to the current 
transformers. 


CONTROL BOXES 


Fig. 2 illustrates the two control boxes for each 
unit section. The “L” box is located in the manhole 
containing the oil circuit breaker near the transform- 
ers associated with that section and the “S” box is 
located in the manhole at the other end of that unit 
section. Panels in these control boxes mount test clips 
and buses which serve to junction the control cables 
from the current transformers, trip coils and control 
box at an adjacent intersection. The clips provide for 
routine testing of the control cables and equipment for 
open circuits, short circuits and grounds; also the trip 
coils may be calibrated, current transformers tested 
and the load on transformers and feeders measured. 


ISOLATION OF PROTECTIVE EQUIPMENT 


The unit principle has been followed in the construc- 
tion of the control system by isolation into unit sec- 
tions, in order to afford maximum reliability. This is 
shown schematically in Fig. 4. The pilot cable, four- 
conductor, No. 4 stranded rubber-lead, parallels the 
feeder cable for that section and connects between 
the “L” box and the “S” box associated with it. In the 
circuit breakers the two sets of trip coils are in sep- 
arate compartments and the current transformers and 
connections for each side of the breaker are separated, 
because the equipment on each side of the breaker is 
associated with different unit sections. Therefore 
there is a separation and isolation of the control sys- 
tem for each unit section. The effects of failure of 
equipment, entrance of foreign current and mistakes 
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FIG. 11—ANOTHER VIEW OF TRANSFORMER MANHOLE 


will be closely localized. The control system for each 
unit section is grounded in the “L” box associated with 
that section. 


MANHOLE SECONDARY JUNCTION BOXES 


Five-way, single polarity manhole type secondary 
junction boxes, of the type illustrated in Fig. 12, have 
been standardized upon. Each provides for one 1,000,- 
000-c.m. transformer cable and four 350,000-c.m. main 
cables. Copper link fuses are installed in each branch, 
and sockets are provided so that each branch can be 
tested and re-fused by means of a portable fused switch 
outfit. This provision allows all tests for locating 
defective primary cable and equipment to be made 
from the secondary side. Reclosing of the primary 
circuit breakers against short circuits is thereby 
avoided. Existing street junction boxes installed for 
the direct-current system in this area are also being 
utilized where expedient. 


SECONDARY FUSES 


Extensive tests on copper link type fuses have led 
to the conclusion that by the use of fuses selected for 
operation under fault conditions, one rating for mains 
and a higher rating for transformers, a high degree 
of selective operation will be secured under the condi- 
tions obtaining on this network. The ratings are deter- 
mined primarily for operation under short-circuit 
conditions rather than overload. The use of fuses on 
the mains was decided upon in preference to tying-in 
solid and depending upon burning off faults, because 
of the large amount of tube mains still in service, the 
extended use of multiple conductor cable and the greater 
insurance afforded by fuses against extensive damage 
in the event of a cable main failure 

Fuses, instead of more complicated equipment for iso- 
lating the faulty unit sections from the network, afford 
a high degree of reliability. The use of fuses alone for 
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this purpose is most practicable where there is highly 
selective, individualized protection such as in the unit- 
section system used. 


SUBSTATION FACILITIES 


Each substation has two sectionalized 2,300-volt 
buses forming four bus sections, each section separately 
fed from a 7,500-kva. transformer bank but supplied 
from the same generating station. 

Each end of the loop feeders is provided with auto- 
matic oil circuit breakers, and the complete loop may 
select either of the 2,300-volt buses by a pair of auto- 
matic selector oil circuit breakers. One per cent 
reactors are installed between these two groups of oil 
circuit breakers. (See Fig. 10.) 

A large two-phase regulator on the 2,300-volt side 
of each transformer bank provides group regulation for 
all the feeders on one bus section. Under temporary 
conditions single-phase regulators with mechanical 
connection are installed on the individual feeders. 

The feeder circuit breakers are actuated by PQ bal- 
ance relays, which are associated with the current 
transformers at the substation end of the feeder sec- 
tion and the current transformers and trip coils in the 
first subway breaker, as shown in Fig. 10. Each PQ 
relay has a resistance in series with it to give the same 
total impedance as that of the trip coils in the first 
circuit breaker on the loop. The automatic selector 
circuit breakers are provided with CO time delay relays 
to provide against failure of the reactors and as “‘back- 
up” in case of failure of the loop differential protection. 
Adhering to the same substation design as has been 
used for radial feeders, the space taken by a loop feeder 
is no greater than that required for a radial feeder. 


CONTROL SYSTEM DESIGN 


In the design of the control system the ratio and 
characteristics of the current transformers, the 
impedance and tripping current of the trip coils 
and the size and length of the pilot cables required 
considerable engineering study in order to afford reli- 
ability and sensitivity of operation in case of a fault 
within the unit section and yet to retain an ample 
margin for non-operation of the trip coils with the vari- 
ous combinations of through faults. It was found that 
the saturation of the current transformers under heavy 
currents was of assistance rather than a detriment. 
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In the study of the network system it was found 
necessary to predetermine accurately the loads, volt- 
ages, etc., under a number of conditions that were not 
susceptible of accurate or quick determination by calcu- 
lation. Therefore there has been constructed a single- 
phase, alternating-current calculating table on which 
can be set up various feeder, transformer and main 
combinations, with impedances and loads accurately 
reproduced, and measurements taken. This has been 
of great value in the study of the general and detail 
problems in connection with the change-over from 
direct current, routing of feeders, primary supply to 
substations and transformer capacity. 

Standard arrangements of the phase leads into the 
circuit breakers, connections to and within the con- 
trol boxes and uniform sequence of connection of the 
transformers have been rigidly adhered to throughout 
the installation. A preferred arrangement of equip- 
ment and wiring has been followed except where mod- 
ifications were dictated by sub-surface conditions. A 
tagging scheme for primary and secondary cables 
identifies the feeders, secondary mains and transformer 
leads. 


FLEXIBILITY AND LOAD GROWTH 


The unit-section system has a high degree of flex- 
ibility in meeting varying conditions and in providing 
for growth. The two-phase, five-wire secondary system* 
also contributes to such flexibility, particularly in con- 
junction with the direct current to alternating current 
changeover which is proceeding in parallel with the 
establishment of the alternating-current network. 

The transformer capacity at an intersection can be 
increased or reduced without any change to the pri- 
mary circuit breakers, secondary fuse boxes or control 
system. 

Separate banks of transformers may be installed, 
with separate mains, in order to meet special service 
conditions, by merely connecting the self-contained cur- 
rent transformers to the control system through the 
“L” control box, in case it is not desired to install an- 
other circuit breaker and thus establish a new unit 
section. 

The initial installation at many intersections is 
single-phase 115/230 volts. The second phase is added 
by the installation of the second transformer and the 
necessary junction boxes. 

Primary service can be rendered from a unit-section 
loop feeder with high reliability and flexibility, due to 
the two-direction, reserve-capacity feed and the selec- 
tive protective system. 


PROVISIONS FOR FUTURE 13,200-VOLT PRIMARY 
FEEDER SUPPLY 


Although the present primary feeder supply is 2,300 
volts, two-phase, three-wire, provision has been made 
throughout for future three-phase, 13,200-volt primary. 
Practically all of the feeder cable is three-conductor 
350,000-c.m., 13,200-volt cable and the oil circuit break- 
ers are rated for 15,000-volt service. Provisions have 
been made in the control boxes, by extra wiping bush- 
ings and space for future clips and terminals, for the 
connection of cascade current transformers of approxi- 
mately 6 to 1 ratio with three-phase to two-phase taps. 
At that time replacement of 2,300-volt transformers in 





*See A.I.W.E. Journal, August, 1925, “Engineering and Economic 


Elements of ‘Two-Phase, Five-Wire Secondary Distribution,” P. H. 
lase, 
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Zone 1 and reconnection of 13,800/2,300-volt trans- 
formers in Zone 2 will be required. The current trans- 
formers in the oil circuit breakers and transformers 
will remain unchanged. 


OPERATING RELIABILITY 


The reliability and quality of service from an alter- ° 
nating-current network is measured by the effect (1) 
of a secondary main fault, (2) of a primary feeder 
and transformer fault, (3) of a failure of supply to a 
substation or to a substation bus. 

A secondary main fault will affect all the customers 
on that main. There may be fluctuating voltage dur- 
ing the burning off of a fault in case the mains are tied 
in solid, or there may be a partial or complete inter- 
ruption in case the mains are fused, depending upon 
whether there is a conductor-to-ground or a conductor- 
to-conductor fault. At any rate only the customers on 
the faulty main are likely to be seriously affected by the 
outage. 

A primary feeder or transformer fault requires the 
isolation of at least the portion of the feeder and trans- 
former in trouble and requires the remaining feeders 
and adjacent transformers and mains to have sufficient 
reserve capacity to carry the load normally carried by 
the isolated transformers until the fault is located, 
repairs and tests made and normal operation resumed. 
The time involved is a matter of hours and the condi- 
tion may continue over the load peak. Therefore it is 
essential that the feeder layout and the reserve feeder, 
transformer and main capacities be adequate to provide 
for this long-time contingency, with due regard to eco- 
nomic considerations. It was concluded that the “unit- 
section” loop system best met these requirements most 
economically, due to the close localization of the isolated 
feeder section and transformer in trouble, with conse- 
quent minimization of excess transformer and main ca- 
pacity. The saving in primary feeder cable also results 
from the direct routing of the cable made possible with 
the balance protective system. 


BASIS UPON WHICH RELIABILITY OF SERVICE 
TO CUSTOMERS IS DETERMINED 


A failure of supply to a substation or to a substa- 
tion bus is considered a matter of minutes rather than 
hours, and the reliability and quality of service to cus- 
tomers in such a contingency are determined by the 
short-time rating of the feeders into and out of the sub- 
stations which still are feeding the system and by the 
voltage drops in feeders, transformers and power 
mains. 

From a service point of view it is desirable to have 
at such a time the maximum possible feeder capacity 
in service in order to reduce the loading and voltage 
drop on feeders, transformers and mains. The “unit 
section” loop feeder system, which affords 100 per cent 
reserve feeder capacity and is not operative by voltage 
or direction of power flow, meets this requirement. 
Investigations of such conditions on the alternating- 
current calculating table show that with the entire 
feeder system connected in during a failure of sub- 
station supply there is a pronounced reversal of power 
at many points. This serves, by back-feed through 
various primary feeders, to maintain voltages and 
reduce the load which would be thrown upon many of 
the transformers and mains if the points of connection 
to the network were through switches opened by 
reversal of power. 
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Oreanization 
the Key to Successful Steam Plant 


Construction 
By W. N. PaTTEN 


Vice-President Division of Construction and Engineering 


plants has increased very materially and 

where fifteen to twenty years ago we 
discussed plant capacities of 10,000 to 15,000 hp., 
we are now considering plants of from 500,000 
to 1,000,000 hp. This very rapid increase in the 
size and importance of power plants has neces- 
sarily introduced new methods in construction and 
has called for facilities and organization to pro- 
duce in approximately the same time period these 
larger plants, as compared with those of lesser 
capacity. 

In considering the factors that have contributed 
most to the accomplishment of this result, it must 
be admitted that organization and personnel have 
been more effective than improvements in mechan- 
ical appliances for doing the work. Various tools 
and appliances have been perfected and intro- 
duced on construction operations, which have 
materially aided in making rapid progress, and 
the greater use of electricity and gasoline-driven 
equipment has been a very considerable factor in 
serving these ends. Concrete placing equipment 
has also been greatly improved and perfected and 
the use of the hoist tower with its complement of 
chutes has greatly facilitated the distribution and 
placing of concrete over large areas and in high 
structures. Man power, however, still supplies 
most of the effort required in the construction of 
a power plant, and it is this power, adequately 
and intelligently directed, that in a large measure 
is responsible for the marvelous records that have 
been made in the construction of large power 
plants during the past few years. 

The most important factor in the execution of 
any large construction operation is the planning 
of the work before a spade is stuck in the ground. 
It might almost be said that 90 per cent of the 
success of any job is the paper planning that is 
done in the office before the construction force 
takes the field. 

Next in importance to the planning of the job is 
the selection of the personnel for carrying through 
all parts of the project from the preparation of the 
preliminary sketches to the starting up and opera- 
tion of the plant. This selection calls for a thor- 


[) a the last few years the size of power 


Stone & Webster, Inc., Boston, Mass. 





ough knowledge of human nature and accurate 
judgment as to the adaptability of men to meet 
the special conditions that occur on every con- 
struction undertaking. With a large organization 
to draw from, the executives are able to select men 
who are especially qualified in each main branch 
of the work, such as design, construction, purchas- 
ing and accounting, and then in co-operation with 
these division heads to select the personnel re- 
quired for completely rounding out the organiza- 
tion. 

With the organization selected and the paper 
planning well in hand, the next important func- 
tion is to prepare a schedule of progress that will 
indicate for the major items of the construction 
operation the time periods that may be allowed 
in order that the project as a whole may be com- 
pleted on a given date. This progress schedule 
is further subdivided into detail operations that 
are carefully studied and the entire program 
timed to meet the delivery dates for the major 
items of operating equipment. The preparation 
of the progress schedule under functional divi- 
sions of the work permits ready analysis of the 
man power required, and this, together with deliv- 
ery dates on equipment and contract terms for 
payment, allows of estimating with reasonable 
exactness the cash requirements for the full con- 
struction period. 

It is perfectly obvious that with the job prop- 
erly scheduled as to progress from the preparation 
of drawings to the installation and starting up of 
equipment, nothing is left to chance and each 
detail of the job is well in hand and under con- 
trol at all times. With reasonable regard for 
economy and efficiency, it is possible to plan the 
work to meet a definite date for completion and 
the more keenly and accurately each function is 
studied and analyzed the more certain are the 
results that will be obtained. It is also possible to 
plan the progress of construction work to take the 
greatest advantage of seasonal variations in our 
climate, those operations that can be most effi- 
ciently done in milder weather being planned 
accordingly and those that can be done during the 
colder weather being scheduled on this basis. 
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SUPERINTENDENT 
oF 
CONSTRUCTION 
ASSISTANT SUPERINTENDENT 

OF CONSTRUCTION 
Perec. foe ~—r Local Pur General Safety Fire Resident Electrical 
Manager Watchmen chasing Agent Foreman Committee Marshall Engineer Superintendent 







Matin 
Building 


Switch General 
House Electrical 
Foreman Foreman 


Rigger Carpenter Master Reinforcing Concrete wite Main 
Steel House Station 
Foreman Foreman Mechanic preman Foreman Foreman Foreman 


Labor Assistant Brick 
Chief Heaol elephonel | Material Pipe achine Office E Field Chief Cost 
Man Foreman a ineer ands Engineer | | Inspector] | Engineer 


The organization indicated above is typical for power plant construction in capacities of 60,000 kw. and 
above. For plants of smaller capacities the same scheme of organization holds, but various 
functions might be combined under a single foreman or department 


CONSTRUCTION PROGRESS CHART 
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: The construction progress chart reproduced above covers the main subdivisions for a 60,000-kw. power 
. plant. Additional sheets would be prepared covering detail operations. The chart is revised 
5 periodically and the percentages of work performed are indicated for each revision 
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Major Hydro-Electric Development 
on Tallapoosa River 


A few construction views of work 
on Martin Dam, the 112,500 - kva. 
hydro-electric project of the Alabama 
Power Company at Cherokee Bluffs 
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ABOVE—INTERIOR OF 112,500- 
KVA. HYDRO PLANT AT 
CHEROKEE BLUFFS IN ALA- 
BAMA 


TOP, RIGHT—FORTY-TON 
SPILLWAY DECK CRANE 
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CONDUIT RUN TO _ SUB- 
STATION 


BELOW — TRANSMISSION 
TOWER AND SUBSTATION 
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Construction Features of Martin Dam 


Hydro-Electric Development of Alabama Power Company at Cherokee 
Bluffs on the Tallapoosa River Described in Detail—Present 
Capacity 112,500 Kva. with Ultimate of 150,000 Kva. 


By L. G. WARREN 


Assistant Superintendent in Charge of Field Engineering 
Alabama Power Company, Birmingham, Ala. 
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SUBSTATION AT MARTIN DAM Is 654 FT. LONG AND 80 FT. WIDE 


112,500-kva. hydro-electric development at Chero- 

kee Bluffs, on the Tallapoosa River about 42 miles 
northeast of Montgomery, Ala. This project is known 
as Martin Dam in honor of Thomas W. Martin, presi- 
dent of the Alabama Power Company and of the South- 
eastern Power & Light Company. Martin Dam is the 
major development of a series proposed on the Talla- 
poosa River. There are two plants immediately below 
Cherokee Bluffs, known as Upper and Lower Tallassee, 
which the company plans to reconstruct upon the com- 


[Te Alabama Power Company is just completing a 


pletion of Martin Dam to utilize more fully the full fall 
of the river in this section. Upper Tallassee, which now 
has a head of 34 ft., will be changed to 60 ft. with a 
generating capacity of about 50,000 kw., whereas. Lower 
Tallassee, with a present head of 60 ft., will have a head 
of 87 ft. anda capacity of about 70,000 kw. Martin Dam 
is primarily a storage proposition as contrasted to the 
company’s run-of-river plants on the Coosa’ River at 
Lock 12 and Mitchell Dam and of Lock 18, which is 
now under construction. 

Martin Dam, as constructed, forms a lake of 39,400 
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acres with a capacity of about 60,000,000,000 cu.ft. 
available storage. Due to its very irregular shape, the 
perimeter of the lake with full reservoir is approxi- 
mately 700 miles. With a 60-ft. drawdown the equiva- 
lent storage capacity of the lake is about 150,000,000 
kw.-hr. This available storage under normal operating 
conditions will make available the regulated flow of the 
Tallapoosa River of 3,260 sec.ft., this flow being uti- 
lized at Upper and Lower Tallassee also. 

The entire development comprised seven major sub- 
divisions: The clearing of reservoir basin, construc- 
tion of spillway sections, headworks of power house, 
retaining section on west shore, earth dike on east shore, 
power house and substation. 

The station is shaped in the form of the letter L, the 
three generating units being located in the main body of 
the structure, whereas the machine shop, battery room, 
remote control board, pumps and compressors and offices 
are situated in the base of the L. 

Each machine is a complete generating unit, having 
its own direct-connected exciter, separate station serv- 
ice transformer and bus layout. In case of failure of a 
direct-connected exciter, a spare exciter is provided, 
which is motor driven and is connected so that it can be 
switched almost instantly to replace a faulty exciter on 
any one of the machines. The terminals of each of the 
three phases are brought out and the windings con- 
nected “Y” and this neutral assembled to connect with 
ground bus through a disconnect switch and oil circuit 
breaker. Current transformers are placed in each line 
between the machine and neutral and afford means of 
differential protection. 

The circuit of the main generator bus is through sets 
of disconnect switches on both sides of line oil circuit 
breaker. Also a bypass switch is provided to short 
circuit the oil breaker in case it is desired to remove 
this from service while in operation. Through this 
system of switching equipment the machine is con- 
nected to the low-tension side of power transformer 
bank, consisting of three 14,000-kva., single-phase West- 
inghouse transformers connected delta on the 12,000- 
volt side and “Y” on the 110,000-volt side. 

In regard to relay protection, each machine and its 
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auxiliaries and equipment are protected by a differen- 
tial relay connected to current transformers in the 
neutral side of machine and in the bus next to the low- 
tension side of the power transformer bank. Also a 
combination for similar protection is provided by cur- 
rent transformers connected in bus at machine ter- 
minals and again in the high-tension side of trans- 
former bank. Any unbalancing of phase currents due 
to faults such as grounds, short circuits, open circuits, 
etc., will cause all equipment to be opened at once and 
the machine to be completely cleared from the line. 
The engineering department of the Alabama Power 
Company in Birmingham made the studies, the general 
layout and the detail plans for all of the structures on 
this project. The design work was done under the 
supervision of O. G. Thurlow, chief engineer and vice- 
president of the Alabama Power Company, also J. A. 
Sirnit, designing engineer; F. E. Hale, assistant de- 
signing engineer, and R. R. Stone, in charge of elec- 
trical design. S. H. Woodard was consulting engineer. 
The construction work was carried on under the super- 
vision and direct control of A. C. Polk, construction 
manager and vice-president of the Dixie Construction 
Company, the engineering and construction organization 
of the Alabama Power Company, and C. C. Davis, super- 
intendent of construction at Cherokee Bluffs. The 
writer had charge of all field engineering and design. 


MAJOR CONSTRUCTION FEATURES 


Spillway Section.—Mass concrete with 0.85 to 1.00 slope 
on downstream side and vertical face on upstream side. 
Arched in plan, upstream face has radius of 530 ft. 
Maximum height from top of lowest apron (elevation, 340) 
to crest of spillway is 134 ft. and to top of gates 150 ft. 
Maximum height from lowest area of foundation to crest of 
dam 151.5 ft. Width at the base 160 ft. Spillway gates 
32 ft. 24 in. wide and 16 ft. high. Spillway deck or gate 
operating bridge (elevation, 500) 24 ft. 104 in. wide. Total 
length of spillway section 744 ft. For operating the spill- 
way gates, a 40-ton traveling crane has been installed. 

Secondary or Auxiliary Dam.—Constructed downstream 
from toe of main dam, forming pool or cushion of water 
22.5 ft. deep to receive overflow over spillway sections No. 1 
to No. 12 inclusive. Its purpose is to prevent erosion of the 
rock foundation beneath the spillway section toe, and imme- 
diately downstream from it. The auxiliary dam is arched, 
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having an inside radius of 117.71 ft. Dimensions: Top 
width, 10 ft.; minimum width at base, 39 ft.; height above 
paving, 22.5 ft.; length between transition sections, 216.5 
ft., and total length, including transition sections, 367.7 ft. 
The entire area of rock between the auxiliary and main 
dams has been covered with a concrete paving with mini- 
mum thickness of 12 in. 

Headwork Section.—This section, constructed between the 
spillway and retaining section, contains steel penstocks, 
trash racks, head gates, stop logs and gate-operating 
mechanism. The substructure is of mass concrete, while 
structure above bottom of penstock floor is reinforced con- 
crete. 

Headworks section for each generator unit contains three 
inlets 24.6 ft. high and 9 ft. wide, converging to common 
20-ft. diameter concrete penstock, which joins a 20-ft. steel 
penstock surounded by concrete. This steel penstock joins, 
in an inspection chamber, the steel scroll case. Each pen- 
stock opening is provided with a vertical sliding steel gate, 
gates being provided with “latching and releasing devices.” 
When raised or in open position, each gate is suspended by 
means of a heavy chain, which is engaged in the arm of 
the “latching and releasing device.” When this device is 
operated, the chain is disengaged, permitting the gate to 
drop. Its velocity is held to a maximum of 60 ft. per 
minute by two hydraulic cylinders, the pistons of these 
cylinders being attached directly to the gates. 

Steel stop logs of the sliding type are provided to close 
one entire unit of the headworks, to be used if a penstock 
gate becomes inoperative. On the deck of the headworks a 
50-ton capacity electrically driven gantry crane has been 
installed, which travels the entire length of headworks deck. 

Earth Dike on East Shore.—A concrete corewall founded 
on hard schist and carried below any pervious seams was 
constructed on a line with spillway pier No. 21 and east 
of upstream face of dam. This dike was necessary to fill a 
depression in a ridge on the east shore. The dike has the 
following dimensions: Top width, 40 ft.; maximum base 
width, 261 ft.; average width, 130 ft.; total length, 523 ft.; 
upstream slope of 1 to 3 and downstream slope of 1 to 2. 

Joining the west end of the corewall and extending up- 
stream at an angle cf 65 deg. with corewall a concrete wing 
wall has been built, to serve as a wave barrier for the dike 
and to prevent erosion on the east shore from water pass- 
ing over the spillway crest between piers No. 18 and No. 21. 

On a line with pier No. 21 and extending downstream a 
concrete wall has been constructed to hold the high face of 
the excavation for the spillway on the east shore, and also 
to prevent erosion of that face and to confine the overflow 
water from bay No. 20. This wall has a maximum height 
of 81 ft., minimum height of 14 ft., maximum thickness of 
23.2 ft., with top width tapering from 8 ft. to 4 ft. 

Power House Building.—Dimensions: Length, 250 ft. east 
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and west; width, 59 ft. in generating unit section, and 98 
ft. in the annex; height, 74 ft. from generator floor to eaves 
and 99 ft. to peak. The substructure is built of reinforced 
concrete. The superstructure, which begins at the genera- 
tor room floor level, has reinforced concrete walls for 
height of 14.5 ft. Above this point the building is con- 
structed of structural steel frame and brick. 

Turbines.—There are three 45,000-hp. turbines of vertical 

type with Francis inflow runner with runner and generator 
suspended on main shaft supported at the top by a spring 
thrust bearing. Two turbines were furnished by Allis- 
Chalmers Manufacturing Company and one by William 
Cramp & Sons, the latter beinz an I. P. Morris Company 
design. The maximum operating head is 150 ft. and the 
normal head 129 ft. 
Outdoor Substation.—This is located on the west shore 
hill. It is 654 ft. long and 80 ft. wide, covering 1.2 acres. 
Just west of the substation a brick carrier current house has 
been constructed. Twenty-eight galvanized steel towers 94 
ft. high and fourteen galvanized steel towers 55 ft. high 
form the supporting structure for the disconnect switches, 
strain insulators, ete. Ten 14,000-kva. and three 1,000-kva. 
transformers and the oil switches are located on the trans- 
former deck of the headworks. One transformer is provided 
as a spare. 

Method and Organization for Clearing Reservoir Basin.— 
Field operations necessary for preparing the basin for 
flooding were divided into three major divisions. They con- 
sisted of purchasing of lands, handled by the land depart- 
ment; clearing of basin, handled by the construction depart- 
ment, and sanitary and malarial control, handled by the 
medical department. 

Approximately 33,800 acres was cleared, on which it was 
estimated there was 18,000,000 ft. of merchantable timber. 
More than 80 per cent of the timber suitable for lumber 
was utilized at the dam or disposed of through commercial 
channels. All timber and brush within the draw-down area, 
between 430 and 490 contours, was removed or burned. All 
brush and timber below the maximum draw-down that 
would project above this elevation was either removed or 
cut and wired down to prevent floating. The clearing was 
handled by contractors and company forces. A total of 64 
contracts were let. 

Local farm labor was employed as far as practicable on 
the clearing, the company co-operating with farmers to the 
extent of employing labor between crop seasons and releas- 
ing them to plant and gather crops. This proved to be very 
satisfactory and this class of labor was the most efficient 
used. During the farming seasons and the time when the 
organization was at its peak labor was recruited from other 
sources. 

One of the first steps taken by the sanitary unit was to 
make a malaria] survey cf the area to be flooded and for a 
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radius of about a mile adjacent thereto. Hatcheries were 
established throughout the basin for the purpose of breeding 
Gambusia, or “top minnows.” As the water rose these were 
released and destroyed wigglers of the malaria-bearing 
mosquito with which they came in contact. 

Very definite sanitary regulaticns were established and 
put in force at all camps. Cook and mess tents were 
thoroughly screened. All drinking water was inspected and 
tested. Every care was taken to prevent fly and mosquito 
breeding around the camps, and disinfectants were con- 
stantly used. 

As the water was raised in the lake a force of about 50 
men was employed to spray the water with oil to prevent 
mosquito breeding. The equipment consisted of ten small 
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tion and nature of the rock, etc., for the corewall of the 
dike and for the east abutment foundations. The results 
from these cores gave a satisfactory prediction for the 
rock foundations for these sections. When cofferdam No. 3 
area was dewatered, it was considered advisable to sink six 
additional diamond drill holes in the rock foundation for 
the spillway between piers No. 4 and No. 13. The results 
of the latter holes controlled the excavation depth for the 
spillway in that section. 

Preliminary Construction.—Construction of the camp was 
started in July, 1923. The main line standard-gage rail- 
road, six miles long and connecting the project with the 
Birmingham & South Eastern Railroad at Asbury, Ala., 
was started in June, 1923, and completed in January, 1924. 


ARRANGEMENT OF TRANSFORMER DECK BETWEEN POWER HOUSE AND DAM 


boats equipped with air and oil tanks, spraying equipment 
and outboard motors; one large launch with a large oil and 
air tank; one small barge with air compressor and oil tanks 
for servicing the small boats; and several oil tanks of 1,000- 
gal. capacity, which were placed at convenient places on the 
edge of the lake to supply oil to the spraying fleet. About 
40,000 gal. of oil was used, the entire area being covered 
once every ten days. The oil used was 75 per cent kerosene 
and 25 per cent crude oil. The oiling method has been found 
to be the most effective means of preventing mosquito 
breeding. The spraying process begins with the mosquito- 
breeding season, which is early summer, and extends to 
frost. This will be carried forward each season. 


DETAIL CONSTRUCTION DATA 


Diamond Drilling. — Several years before construction 
operations were started eleven diamond drill holes were 
sunk in the area of the dam site. It was later decided to 
sink eleven additional diamond drill test holes in the east 
bank of the river to determine more closely the stratifica- 


The first cofferdam was started in July, 1923, and was 
finished on Feb. 28, 1924, but pumping out was started on 
Nov. 13, 1923, prior to completion. 

The yard and plant tracks were divided into three divi- 
sions—east shore, west shore and high line. Connecting 
the east and west shore divisions at the up-stream end of 
the yard another bridge was constructed carrying the 
double-track standard-gage system. This bridge, 600 ft. 
long and consisting of steel girders resting on concrete 
piers, formed the main feeder for concrete cars to derricks 
and the main outlet for rock-loaded cars from the excava- 
tion. A branch line was constructed from this bridge on 
the single-track trestle passing through the location of the 
proposed bus vault in the power house. In addition, a 
branch line was constructed on a trestle founded on timber 
bents in the tail race and extending through unit No. 1 
power house. The main line river bridge formed a connect- 
ing link between the east and west shore divisions at the 
down-stream end of the west shore division. Downstream 
from the main line river bridge the east shore lines were 
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extended for approximately 3,700 ft. and a ladder track 
system was built to secure access to the permanent equip- 
ment storage yard and car repair shop, etc. At the extreme 
downstream limits on the east shore division the planer 
mill was first located. In addition, the reinforcing steel 
yard, the ice storage house, etc., were also located in that 
vicinity. 

The high line railroad was built expressly for handling 
concrete materials from the main line railroad to the sand 
and gravel storage bins and the cement warehouse. This 
division was 4,430 ft. long and joined the main line railroad 
at approximately 3,986 ft. from the lower river bridge at 
the project. 

Cofferdams.—The cofferdam layout was divided into three 
sections built in sequence. No. 1 cofferdam formed a 
barrier across the channel of the _river and inclosed the 
power house, headworks and spillway from the east face 
of the headworks to pier No. 4. Very little trouble was 
experienced in dewatering and maintaining dry condition. 
Round logs were used and drifted together with 3x20-in. 
steel dowels in all coffers. Coffer No. 2 joined down- 
stream arm of coffer No. 1 and included: tail race and 
extremities of draft tubes. Construction was started on 
Nov. 8, 1923, and was finished in October, 1924. Cofferdam 
No. 3 crossed the shallow section of river. It was con- 
structed after unit No. 4 headworks and spillway stream 
control openings No. 1 and No. 2 had been concreted to a 
sufficient height to carry the summer flow of the river. Con- 
struction started on March 21, 1925, and was finished on 
April 23, 1925. 

Stream Control.—Stream control was provided for by 
six openings: one in unit No. 4 headworks, having a clear 
span of 27 ft. and five in the spillway section, each having 
a clear span of 30 ft. at the upstream end. The 20-ft. pen- 
stock in unit No. 4 serves as a stream control opening 
during the actual operation of the plant. After the initial 
concrete in these openings was poured the rest was poured 
in 10-ft. stages, alternating in elevation heights. Three 
closure caissons were built to serve both as water barriers 
and forms for the upstream face. The closing of the con- 
trol openings was started on April 29, 1925, and was com- 
pleted on July 8, 1925, a total of 71 days. Concrete was 
poured on 87 shifts, 43 day shifts and 44 night shifts. All 
flow of the river past the dam ceased on June 9. 

Concreting. — Derricks handled concrete buckets from 
cars. Panel forms gave satisfactory service in spillway, 
retaining section, corewall, portions of headworks and other 
sections. Special and more complex forms were required for 
the draft tubes, wheel pits, headworks and spillway deck. 

Splendid results were experienced with the spillway deck 
forms with a maximum clear span of 30 ft. Absolutely no 
deflection occurred in the finished concrete deck. 
proportions were used in different sections of the structure. 
After 50,000 cu.yd. of concrete was poured the Abrams 
method of pouring concrete was introduced and followed 
throughout the remainder of work. After the concrete- 
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mixing crews had become trained to this system of propor- 
tioning no trouble was experienced. Undoubtedly more 
satisfactory results were obtained, both from economical 
and strength standpoints, by this method. 

A rather bold departure from ordinary methods was made 
in the use of cobbles or 6-in. to 8-in. diameter stone. Con- 
crete buckets were first filled with mixed concrete to a 
height that would allow placing 1 yd. of cobbles over the 
mixed concrete. After the admixture of cobblestone and 
mixed concrete the whole was dumped into forms, cobble- 
stones being carefully spread by hand labor, using shovels. 
About 32,000 cu.yd. of cobblestones was used, this being 
8.1 per cent of the total concrete placed and representing 
an important saving in eoncrete. Large plumstone was also 
used in mass concrete sections of the project, being employed 
chiefly as bond stone between adjacent pourings of con- 
crete. For the entire Martin Dam project there was poured 
a total of 440,000 cu.yd. of concrete. 





Electric Tower Wagon Designed for 


One-Man Operation 


DUAL-CONTROL electric tower wagon designed for 

one-man operation is the latest addition to the auto- 
mobile fleet of the electric distribution department of the 
Public Service Electric & Gas Company. So far the one 
pictured below is the only one in the company’s service. 
It is being used in Jersey City and if its try-out is satis- 
factory others will be purchased. 

This tower wagon, which was built by the Commercial 
Truck Company for use in the maintenance of street light- 
ing, has two stationary driving positions, the upper one 
being about 5 ft. above the regular position and about a 
foot below the working platform. When the workman 
is finished at one pole he has only to step down a short 
distance to the upper driving seat to drive the wagon to 
the next pole. This arrangement obviates the necessity 
of having one man to drive the wagon from pole to pole 
and another to do the work. 

The tower is one of the telescoping type and can be 
raised to a maximum height of 17 ft. 8 in. Its normal 
height is 11 ft. 5 in. 
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eo : erat GENERAL VIEW SHOWING TRANSMIS- } 
; ; SION LINE COMING INTO THE STA- 
TION IN THE FOREGROUND 
: Left to right—Disconnects for line 
i on top of A frame, 66-kv. potheads 
; mounted underneath, disconnects for 
: No. 2 line, lightning arrester with dis- 
connects, auto-transformer, breaker and 
disconnects, potential transformers. 


AT RIGHT, FRONT AND SIDE ELEVATION 
AND PLAN OF A 66-KV. TOWER IN 
VALLEY SUBSTATION. BELOW, SEC- 
TION SHOWING 66-KV. OIL BREAKER 
INSTALLATION IN VALLEY  SUB- 
STATION 


Three-phase 66kv. P-&O. connection line No.é 
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STEEL WORK IS COMPLETE AND MEN ARE PUTTING UP STRAIN BUS. A LADDER LASHED TO A FRAME 
ALLOWED A MAN TO REACH THE STRAIN CLAMP AND TIGHTEN IT UP 


An \|nterconnection Substation 


Construction Features and Details of Station at One End of a 66-Kv. Tie Line 
Between Penn-Ohio Electric Company and Duquesne Light Company 
—Handling of Equipment and Costs of Substation Elements 


By M. R. SUMNER 


Construction Engineer Duquesne Light Company 
Pittsburgh, Pa. 


large electrical system to satisfy operating needs. tures the better to satisfy conditions encountered for a 
High-tension substations at generating stations and particular installation. 
at interconnecting points with other systems embody On June 28 of this year a fifteen-mile steel tower 
elements of design and operation different from those 66,000-volt tie line was completed between the systems 
proper for distribution substations of the various kinds. of the Duquesne Light Company and the Penn-Ohio 
These high-tension stations must be very reliable and Electric Company. This line was a joint project of the 
should have a permanency that will warrant the invest- two utilities to provide insurance for each property and 
ment necessary to their installation. If they are used to permit each system to take advantage of the econ- 
as interconnection stations between two systems, they omies made possible by diversity. 
must be designed to prevent disturbances on one system The tie was made at one end of the line at the Valley 
affecting service on the other and in addition provision 
must usually be made for metering energy at high 


Ghee a types of substations are required on a necessary to modify the design and construction fea- 


MAJOR EQUIPMENT AT VALLEY SUBSTATION 


voltare, 
In addition to service requirements fixing design ae 400-amp., 88-kv. gang-operated disconnect switches 

rine) i * wo 400-amp., 88-kv. oil circuit breakers 
] ples there are other elements that enter into sub dine Sena Gade, eens nertadiians 
station construction practice. The time allowed for com- Three 200-kva., 66,000/115 potential transformers _ 
leti ° ° One metering outfit—current transformer, 100/200/5-amp. po- 
pletion of the station, the season of the year at which tential transformer, 66,000/110 volts, | inaiiioess ie 

otaty : . . ‘ One 20,000-kva. auto-transformer, 66,100/72, volts. 
the station is built, the construction equipment and per- One 66-kv. auto valve lightning arrester 
Sonne! avai i Two 66-kva. oxide film lightning arresters 

_available for the work and many other special awe, Oke. Cates Se aaa 
conditions affect the details of the design and the con- 72-kv. 1/c—oil-filled cable 

: i 0 Necessary meters and relays 

struc on. Although the use of a minimum number of Battery and motor-generator set 


stan: ird substations is the goal to be sought, it is often oOo SSS 


























. The slight up-grade on improved road. 
Three trucks were doing the hauling and 
were 
down-grades. 


ready to go. 





Transporting Monster Transformer 


A 52-ton auto transformer was moved on 
a specially built trailer from railroad sid- 
ing to substation, a distance of about two 
miles. ‘There were five turns, a stretch of 
new road and a slight up-and-down grade 
to contend with. This picture shows one 
turn made on the new road, which was 
built of slag, graded and rolled. 


ing and 


placed in the rear to brake on breaker. 
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auto-transformer, 
disconnects 


tieing together 

transformer 
Copper tubing was used for jump- 
ers between the equipment. 


line terminating on 
frame above the potheads. 
single-phase 

formers mounted in base of A frame and 


metering 


transformer placed on _ trailer 4. General 


This picture shows method of mount- on an 






tapped to line through fused disconnects. 
6. The auto-transformer in place, show- 
ing the tap changing wheel in front. 


ground two sets of 66-kv. potheads mounted 
The ultimate plan 
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SECTION THROUGH PART OF VALLEY SUBSTATION, SHOWING 66-KV. EQUIPMENT 


substation of the Duquesne Light Company. An auto- 
transformer installed at this point is to compensate 
for line losses and otherwise to facilitate control when 
the two systems are tied ‘togethef.: A bus tie breaker 
and one tie line oil breaker are used, but the plan is to 
build ultimately a larger interconnection and distribu- 
tion substation that will cost in excess of $1,000,000. 

Construction Methods.—The grading, foundations and 


























APPROXIMATE COST OF VALLEY 
SUBSTATION 





Building and_ structures 

Ee ere r rors $30,660 
Electric equipment ........... 82,900 
Eabor and. Grayase. .6...s see *31,115 
Excavation and fill...........» 30,400 


Road improvements .......... 11,000 
PENOOMIADOOUE “wicks cseeenavses 35,525 


Valley Substation Views 


1. A close-up showing the type of 
66-kv. breaker used with the operating 
house on the right. 

2. A section of the new road gave 
away, allowing the auto transform#) 
to get quite a list to one side, but 
jacks and man power soon had it 
righted again and on the straight end 
narrow path to its destination. 

3. Control and meter boards. 


steel work for the station were started in the fall, but 
an unusually severe winter prevented the completion of 
the foundations and grading until this spring. The steel 
was erected in six weeks—April 1 to May 15. The in- 
stallation of electrical equipment was made in five weeks 
—May 1 to June 5. The engineers of the Duquesne 


Light Company laid out a progress chart against which 
the work was checked weekly. 


If any of the work 
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lagged behind the necessary steps were taken to catch 
up again. 

The unique feature on this job was the ground water 
encountered. The station is located on a relatively level 
plateau. The west side drops off abruptly toward the 
Beaver River, and on the east side there is a gentle 
rise to a crest possibly a mile away. Because of this 
slope of the substation site about $30,400 was expended 
for excavation and fill and then it was found that the 
subsoil was a clay that prevented adequate drainage. 
There had been no outward indications that ground 
water would be troublesome except for the fact that 
there was a stratum of coal and fine clay underlying 
the area. As these strata are 70 or 80 ft. below the 
surface, they were not considered to be significant in 
this connection. 

Plans called for a maximum cut of about 8 ft. on the 
east side of the property and a fill of about the same 
amount on the extreme west side. The excavation was 
done by steam shovel and the material was hauled to the 


Where Water Was Found 
in Abundance on the 
Top of a Hill 
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“fill” area by teams, as the water encountered made 
trucks impracticable. 

The water assumed such proportions that temporary, 
and later permanent, drains over the entire area had to 
be provided. The permanent drains are farm tile laid 
in ditches about 20 ft. apart filled with coarse gravel 
and carry the surface water over the hill away from the 
location. 

Accompanying tables and illustrations give detail in- 
formation on the substation and the construction 
methods used. The complete job required about 90 tons 
of galvanized steel and approximately 1,200 yd. of 
concrete. 

Company Organization.—The jobs described herein 
were constructed under the supervision of M. R. Scharff, 
chief engineer; M. R. Sumner, construction engineer; 
R. H. Long, general construction superintendent; E. A. 
Murray, electrical superintendent; R. B. Brissenden, 
general electrical foreman, and A. K. Walton, H. A. 
Randall and J. L. Graffius, electrical field engineers. 


1. Excavation, Steam | shovels, 
horses, mules and tractors were 
used. The steam shovel came in 


very handy to pull the mules out 
of the mud when they went in. 

2. Steel work just started. Pic- 
ture shows the condition of the 
ground before the drain pipes were 
installed. 

3. The duct line consists of four 
44-in. fiber ducts laid in concrete. 
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A Four-Ton 


Coal-Handling 
Tower 


Capacity 400 Tons per Hour—Hopper Capac- 
ity 125 Tons—Belt Conveyor to Bunkers 
—Barge Shifter Used—Construction 
Details and Costs 


By M.R. SUMNER 


Construction Engineer Duquesne Light Company 
Pittsburgh, Pa. 


NEW coal-handling tower at the Colfax station of 
the Duquesne Light Company was completed this 
year. This tower is at the station that is located 

on the Allegheny River and is for unloading coal from 
barges. It was started in January and completed in 
June of this year. 

The foundations were partly under water, 185 yd. 
being poured in this way. Difficulty was experienced 
in pouring the footings and part of the foundations due 
to obstructions and water from the plant discharge 
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tunnel, which is adjacent, and from the river. The 
area for the foundations could not be unwatered with- 
out serious delays and therefore the use of canvas for 
placing concrete under water and the placing of con- 
crete-filled cement sacks to seal off the incoming water 
from the discharge tunnel was adopted. At a favorable 





SKELETON AND COMPLETED VIEWS OF COAL-HANDLING TOWER, TOGETHER WITH GLIMPSE OF 
CONTROL PANELS OF SWITCHBOARD 


It delivers coal from the coal tower hopper spout to a hopper 
over the crushers in the plant coal handling system. 

4. Tower at a stage where the superstructure is complete 

5. Control panels for tower motors. 


1. rection of tower with coal hopper in place. 
“. al conveyor from tower to bunkers. 
3. “he completed tower with bucket being lowered. The con- 


veyor is at lower left alongside of and below the railroad trestle. 
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— Another interesting feature of this project is the use 


APPROXIMATE Cost oF COAL TOWER of heavy, flat plates of copper-bearing steel instead of 


Coal SOWGP GEORUEE iiik cc }.04 vse vente Foe% $105,000 : corrugated sheet for inclosing the tower, adding vx ry 
Barge-moving service .........e..+2e08 . ogee much to the appearance as well as the permanency of 
Concrete foundations i ackitsaniedpiniie eae kes me 25,000 the structure. 
Electrical ee PO EEE 9,700 The belt conveyor to the bunkers can handle 300 tons 
Ee sais Bas bob 1G EG he wate 13,300 ; zs ms 
per hour. A barge shifter was installed in connection 
hy SE eee $160,000 with the tower that can handle barges 24 to 26 ft. wide 





= ———_ and 100 to 175 ft. long at a speed of 125 ft. per minute. 


time when the water could be kept to the lowest level 
the concrete was poured into a large piece of canvas, 
which sank and gradually spread over the bottom of the The electrical equipment for the tower operates at 
excavation. The canvas acted principally to prevent the 440 volts, three-phase, 60 cycles. All motors are rated 
cement from being washed out of the concrete. It is at 575 r.p.m. and are supplied by three 100-kva., 
now several months later and nearly three months since 2,300/440-volt transformers. The motor equipment is 
the coal tower commenced unloading coal from the river as follows: Hoist, 250 hp.; rack, 75 hp.; conveyor, 
and the foundations have given no sign of weakness. 30 hp.; barge shifter, 35 hp. 
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FRONT PORTAL AND SECTION OF REAR SIDE OF COAL-HANDLING TOWER 
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Electrical Construction 
Costs Stabilize 


Apparent Straightening Out of the Labor, 
Supply and Equipment Cost Curves Facili- 
tates Estimates of Future Trends— 
Averages Materially Below 1920 



































Peak but Above Pre-War | | 
Levels so << sf os = 2 ® Sf = a 0 SS SS 
f€#e2e2eesee8a282 8282232 «82 & & 8 
AS a period of relative stabilization arrived in COST OF DISTRIBUTION TRANSFORMERS 
electrical construction costs? Are there indica- 
tions of a slackening in the upward trend of 740 to is Aine heel ores | 
wages? How are changes in these trends related to | y | 
variations in the physical values of utilities at the 2>—> = Typical Eastern _ —— 
moment? These and similar unanswered questions a f “eo at 
provided the argument for the present analysis, the ” a rr / ea" 
purpose of which is to determine the relative costs eit thai ole f dale " \\> h 
of major elements in new construction accounts as 1 ey | 
well as individual trends during the past fourteen 100}—~——++ re AL 
years. Data presented herewith have been secured by 4 ce | cid 
the ELECTRICAL WORLD from representative companies - “rd | meee oon 
throughout the United States and may be taken as_ ,,) / fi | Bee! Vashon ae 
reasonably comprehensive. iat Tt 
Prepared on an actual cost basis and thrown into — 00}é# 4 seers penned 
index number form, both individually and by groups, ie cor Pu 
the data presented make it possible to tell at a glance e + 2 S - © 2 Sf 2. 5 8 ts Ss St 
what are the major price trends of labor and of the S2£#s £¢ 8@/'S € £2 © @2 2 8 § 
material factors entering into the construction of a COST OF UNDERGROUND CABLE 


property. 

Equipment.—Under the category of equipment are 
included both mechanical and electrical products enter- 
ing into the total cost of generating stations and 
substations. Such items are included as steam power 
stations, hydro stations and steam turbo-generators, 
all on a per rated kilowatt basis; underground cable 
and copper line cable; power and distribution trans- 
formers; steel towers; switches; meters, etc. Certain 
of these, taken as representative, were studied more 
exhaustively, and composite series and curves built. 
Distribution transformer costs, for example, are pre- 
sented in composite for the entire United States, and 
representative individual trends are shown for the COPPER LINE CABLE COSTS 
East and West respectively. The composite line is 
made up of stated costs of typical companies in all with similarly. Both show the dominant influence of 
sections of the country and is therefore fairly repre- copper price fluctuations. Both display the same tend- 
Sentative of conditions in all sections. ency to straighten out that is characteristic of most of 

Underground cable and copper line cable are dealt the curves shown. 








1922 
1923 
1924 
1925 
1926 
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CONDENSED SUMMARY OF COST INDEX NUMBERS 


Semmens anit ct Na a 


1913= 100 
————- Wages ————_—~ ———— Supplies ———-— —-—Physical Value —-— Building Elec trical Living 
Building General West East Light Railways Costs Supplies Costs 
ae 100 101 94 100 96 99 97 92 98 
1916 100 101 98 101 100 101 97 96 100 
i919 104 102 126 123 122 116 118 122 126 
1918 it 108 158 139 159 132 140 160 177 
1919 130 128 166 154 174 159 159 166 194 
1920 145 135 169 150 184 182 172 169 206 
1921 208 175 196 169 203 234 214 194 226 
1922 209 178 171 148 190 203 187 i7o 146 
1923 195 168 162 130 171 180 172 162 148 
1924 201 178 174 135 171 184 194 174 153 
1925 222 185 173 126 170 179 200 172 149 
1926 212 193 171 124 176 179 198 171 158 
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-———Distribution Transformers——~ =———Underground Cable 

Composite West East Composite West East 
1914 100 105 100 100 109 120 
1915 100 112 103 105 115 150 
1916 109 120 107 167 123 192 
1917 128 135 108 189 135 210 
1918 157 155 110 213 150 227 
1919 156 159 120 222 171 244 
1920 166 162 131 218 201 237 
1921 159 160 127 166 198 190 
1922 137 155 119 181 189 158 
1923 144 149 119 168 153 144 
1924 136 147 124 139 145 130 
1925 134 146 120 130 145 W5 
1926 aa 144 ° 130 145 116 








Supplies —Under supplies are included such items as 
construction steel, cement, brick, poles, lumber and coal. 
Typical examples in the East and in the West are 
charted. In both instances the individual cases chosen 
are companies having widespread operations over a 
large area. The curves in the chart, therefore, which 
follow the same general trend, picture the situation in 
the country as a whole. 

Labor Costs.—The charts representing labor costs 
are based on the wages of representative groups of 
inside and outside workmen, including linemen, con- 
struction foremen, station shift engineers and office 
clerks. In the first two cases hourly rates are taken, 
weekly rates in the second two. A study of the various 





1927 


COST OF MISCELLANEOUS 


SUPPLIES 


charts will disclose the fact that labor costs are the 
one group that have persistently avoided a post-war 
reduetion. The trend has been almost steadily upward 
since the war period. 

Physical Value of Property.—As is to be expected, 
there is a very definite similarity between the trends 
of physical values of properties and construction costs. 
The chart showing the variation in physical values of 
utility properties since 1913 is based on a study made 
recently by Engineering News-Record. The percentage 
changes in the values of 25 electric light plants and 25 
electric railways are shown. 

In the final chart is a comparison of the various 
cost factors in the electrical industry with general 
living costs and with the cost of electricity. Electrical 
building costs as a group apparently have struck a 
level higher than that of general living costs or elec- 
trical supplies, although the peak of that group was not 
as high as that of living costs in general. The cost of 
electricity, as computed by Bonbright & Company, has 
not shared the upswing experienced by the other costs 
and is now materially lower than in 1913. 

A summary of the series on which the charts were 
based is given in the accompanying table. 


ELECTRICAL WORLD 





VOL. 88, No. 18 








General wage teend in 
160) erectrical industry (US.) 


1919 
1920 


LABOR COSTS STILL TEND UPWARD 


In contrast with the 


situation after previous periods of expan- 
sion, wages have 


refused to follow prices on the down-swing. 


Average of 2 ener 
railways ——_|_— 










AEE 


r wo 2 4 © = || é 
26833 643% . es §5 
VARIATION IN PHYSICAL VALUE OF UTILITIES 
Utility property values, based on replacement costs, follow 
prices downward from 1920 to 1922 and remain fairly stable 

thereafter. 
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ELECTRICAL COSTS AND COST OF LIVING 
Improvements in the 


process of power production and distribu 


tion have been the chief factor in lower power costs, 
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Distinctive Features of 
Hydro-Electric Construction 


YDRO-ELECTRIC projects 
H vary so greatly in their char- 

acteristics that almost every 
type of construction equipment and 
method will be found if various 
types of projects are considered. 
The field is too large to cover thor- 
oughly except in an exhaustive 
treatise, but a number of phases of 
hydro-electric construction are quite 
distinctive and require specialized 
experience. Some of these features 
will be discussed with the hope that 
the comments may be helpful to per- 


sons in the public-utility field who are planning or may 
eventually undertake hydro-electric development work. 

Until equipment contracts have been awarded and de- 
tails of equipment have been received it is impossible to 


By L. F. Harza 


Consulting Engineer, Chicago 


Time Relation of Design and 
Construction—A Recommended 
Procedure — Factors Which 
Determine the Schedule—Mak- 
ing Draft-Tube Forms Ready 
for Excavation — Grading 
Methods Distinctive—Progress 
Records 





bolts, holes, etc. 
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complete the more elaborate design 
details of hydro-electric plant draft 
tubes, scroll cases, conduit runs, 
switch cells, etc. As a result there 
are several orders of sequence in 
which the development work can be 
initiated. 

In order of desirability the plans 
are as shown in the following: 

Plan A. 

1. Complete the plans and speci- 
fications as far as possible without 
machinery details. 

2. Buy the machinery and await 


designs of draft tubes, scroll cases, grout spaces, anchor 


3. Award the general contract or start construction 
with company forces with full, available information in 





CAST STEEL SCROLL CASE NEARLY READY FOR IMBEDDING IN CONCRETE 
F low heads and large units it is frequently more economical to form the scroll case in the massive concrete foundations needed. 
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CONSTRUCTING DRAFT TUBE FORMS SIMULTANEOUSLY WITH EXCAVATION AVOIDS DELAY 


While the excavation for the power house is proceeding the 
draft-tube forms are being constructed on a layout platform 
situated where it will not interfere with other construction. 


the hands of the contractor or company’s construction 
forces. 

Plan B. 

1. Complete the plans and specifications as far as 
possible without machinery details. 

2. Buy the machinery and commence the construc- 
tion work. 

3. Complete those detail designs that are dependent 
upon machinery details such as draft tubes, etc., while 
the construction organization is building cofferdams and 
excavating the foundation. 

Plan C. 

Start the design, the construction and the purchase 
of machinery simultaneously, based only upon prelim- 
inary studies of the project, and depend upon the 
designs being kept ahead of the construction. 


When the excavation is prepared, the forms are lowered into 
place, thereby saving the delay of constructing them in other 
than their final form on the foundation structure, 


Of the foregoing plans of procedure, Plan A is of 
course ideal, as it permits a more definite contract to be 
awarded, not subject to ultimate controversy except 
with respect to changes in design that must at times 
be made to accommodate the unforeseen field conditions. 
Plan B is not generally unsatisfactory and is a more use- 
ful procedure than Plan A. Plan C is used altogether 
too often, sometimes by necessity, but is always unsat- 
isfactory. It does not give the engineer a reasonable 
time to perfect his designs and therefore results in more 
field changes. It does not permit the contractor or con- 
struction organization to make a binding estimate of 
the cost. This situation results in divided responsi- 
bility, which is always wrong in principle. It also gives 
both engineer and contractor legitimate excuse for 
errors, delays, lack of fully developed design and con- 


SECOND STAGE IN THE CONSTRUCTION OF DRAFT-TUBE AND CONE-CENTER FORMS 
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struction plans and is more than likely to result in con- 
tention and “buck-passing” among those whose co- 
operation is necessary for the maintenance of the 
proper progress, 


A PROGRAM OF CONSTRUCTION 


An elaborate system of reservoirs, pipe lines, flumes, 
etc., is often involved in high-head projects, which may 
govern the time of construction of the project. In a 
low-head project, however, it is usually found that the 
power house proper (including the installation of ma- 
chinery, switchboard, wiring, etc.) requires a greater 
time for its construction than does the dam. Therefore 
it is usually preferable to cofferdam the power-house 
area and start excavation for it ahead of any other 
portion of the work. 


/ 
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Upon receipt of the outline drawings the contractor 
must design and construct the forms for the draft 
tubes, preferably on an adjacent dry-land platform 
simultaneously with the construction of the cofferdam 
and the excavation of the power-house foundation. This 
simultaneous work is necessary in order that the draft- 
tube forms may be set in place either as units or in 
sections as soon as the foundation excavation is ready. 

After construction of the draft tubes the scroll-case 
forms (if to be built in concrete) will soon be required 
and also all of the power-house substructure details, 
including the intakes, water passages and gate grooves, 
to permit the concrete work to proceed without inter- 
ruption. While this work is being done a detailed layout 
of equipment is being made with the dimensions of all 
grout clearances and anchor-bolt holes for machinery, 


re 


a 





DRAFT-TUBE FORMS IN PLACE AND READY FOR POURING 


Before the power-house substructure can be designed 
or the dimensions more than approximately determined 
the hydraulic turbines must be purchased in order to settle 
the draft-tube design, which the manufacturer of the 
turbine usually furnishes as a condition of its guarantee. 

Since draft tubes occupy the lowest portion of the 
foundation or substructure and usually require very 
complicated forms, information thereon is required 
ahead of all other design information; hence the first 
Move after a hydro-electric project is authorized should 
be to purchase the hydraulic turbines (which is usually 
done simultaneously with purchase of the generators). 
The manufacturer must then prepare the draft-tube 
outline drawings as rapidly as possible, frequently re- 
quiring some research in co-operation with the pur- 
chaser’s engineer to obtain a mutually agreeable design. 


piping for various purposes, conduit layout for power 
and control cables, lighting and all similar details. Even 
in cases where the general design of the station is com- 
pleted before the contract is awarded the design of such 
details as draft tubes, scroll cases and other water 
passages, anchor bolts, conduit layouts and similar de- 
tails cannot start until the machinery, transformers and 
switchboard contracts are awarded. Therefore con- 
siderable pressure is usually required to complete the 
contracts if the progress of the contractor is not to be 
delayed. 

The speed ring and scroll case, if built of metal, must 
usually be available as soon as the draft tubes are 
poured, which means at a very early stage of the work. 
Since the manufacturer cannot furnish the speed ring 
and scroll case without completing the remainder of the 








660 ELECTRICAL WORLD 


turbine and assembling it completely in the shop before 
shipment, it is nearly as easy to obtain the complete 
turbine as merely the speed ring. 

All of the foregoing conditions and requirements con- 
spire to make the turbine manufacturer’s part a rush 
job. Often the negotiations for the purchase of tur- 
bines or the award of turbine contracts, design of draft 
tubes (with any accompanying research if necessary) 
and manufacturer’s delivery of turbines must be largely, 
if not entirely, completed during the interval required 
for the general contractor to build the cofferdams, un- 
water and excavate the power-house foundations and 
build the substructure up to the turbine level. The 
contractor usually rushes this portion of the work in 
order to get above the cofferdam as quickly as possible. 
Where the pressure thereby imposed on the turbine 
builder is too great, it is possible, by properly reinforc- 
ing, to build merely an outside wall or shell of the 
power-house substructure, including just enough to per- 
mit the substructure to go ahead and leaving out the 
entire central volume of concrete for subsequent con- 
struction of draft tubes and scroll cases. 


SCHEDULING CONSTRUCTION ITEMS FOR THE 
BUILDING OF THE DAM 


Dams.—As a rule the general contractor is also under 
pressure in raising the dam foundations above coffer- 
dam level, but this work is usually under his entire 
control. No intricate design is involved and no ma- 
chinery has to be purchased and erected upon which 
the progress of general construction is dependent. How- 
ever, dam construction is a field of activity in which 
the utmost attention must be given to a scientific study 
of the past performance of the river in order to deter- 
mine the organization, schedule the work and decide on 
the type of cofferdams and type of construction equip- 
ment to employ. 

Most rivers suitable for power development are sub- 
ject to floods of such magnitude at certain seasons of 
the year that destruction of partly completed work will 
often result unless the work is carried to a stage that 
is free from hazard before the arrival of the floods. 
Hence the economical and safe construction of a dam 
usually requires a construction schedule so well worked 
out that it can be met by the construction forces with a 
degree of assurance approaching certainty. Storage 
dams must in general be scheduled for completion and 
ready for storage at the beginning of the high-water 
season, otherwise a long period of utilization, often a 
year, will be sacrificed awaiting another filling season. 

Other rivers are subject to flood at almost any season 
of the year, in which case the type of structure and 
method of construction must be such as to avoid any 
loss other than that of time in the event of a flood at 
any stage of the work. Beyond a certain point rapid 
construction is seldom efficient and often very costly 
owing to the night and overtime work, excess equipment 
required and premium paid for rapid delivery, etc., but 
it is frequently an unavoidable handicap in the con- 
struction of dams. 

Cofferdams.—For unwatering or exposing the river 
channel for excavation and foundation purposes, coffer- 
dams may vary from a low ridge of sand bags or clay 
dumped by wheelbarrows to heavy rock-filled timber- 
crib structures approaching in stability the old types 
of permanent timber-crib dams and capable of with- 
standing overflow of any magnitude. A simple earth- 
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fill cofferdam, involving little expense, can often be used 
for this purpose in a river where flood seasons are rela- 
tively definite, where the work can be scheduled without 
the requirement of undue speed and with reasonable 
certainty of reaching a safe stage before the arrival of 
floods. The more irregular and uncertain is the flood 
season of a river and the greater the pressure that 
must be exerted for completing the construction during 
the favorable conditions of the river the heavier and 
more expensive must be the cofferdams to meet possible 
emergencies. 

Water Passages.—In the high-head developments of 
the West, the construction of the pipe line is probably 
the largest single item of most projects. These pipe 
lines are often in relatively inaccessible locations and 
must be erected upon very steep mountain slopes where 
the experience and equipment of the contractor are of 
utmost importance. 

When scroll cases are built of cast steel, plate steel 
or cast iron and are merely imbedded in the concrete 
structure of the power house, the construction problem 
is relatively simple. However, the scroll cases for low 
heads and large units are often formed in concrete, be- 
cause the massive foundation otherwise needed can 
usually be made for considerably less cost in this man- 
ner than when the scroll case is formed of metal. When 
this type of construction is employed, the problem nat- 
urally becomes much more complex, and specialized skill 
and talent are required on the part of the form layout 
foreman. 


EXCAVATION AND FORM CONSTRUCTION 
PERFORMED SIMULTANEOUSLY 


Draft-tube construction is becoming ever more com- 
plicated because of the increasing use of the symmetri- 
cal tube. The draft tube or a large portion of it must 
usually be formed in concrete. The forms for this 
work probably require the most highly specialized work 
in connection with hydro-electric construction. More- 
over, the construction usually has to be completed under 
the greatest pressure, since the forms are the first 
needed after excavation, because of the delay in their 
design by complexity and since their outline is usu- 
ally furnished by the manufacturer and cannot be made 
available to the constructor until 30 or 60 days after 
purchase of the turbines. 

If draft-tube outlines and form designs can be com- 
pleted in time, it is preferable in every case to construct 
draft-tube forms on special platforms on dry land while 
the excavation of the power-house pit is in progress. 
If the forms are built in place, the construction of the 
power house is greatly delayed. Moreover, this delay 
would increase the time necessary to keep the cofferdam 
in service, thereby increasing the time of pumping and 
the hazard from floods, all adding greatly to the ex- 
pense of the structure. 

Grading and Canals.—Occasionally a hydro-electric 
project requires work comparable with grading a rail- 
road or highway, but more frequently it involves the 
construction of earth fills of considerable magnitude, 
which cannot be built by end dumping and usually not 
from a trestle dump nor in fact by most of the methods 
common to railroad grade construction. Commonly the 
fill must be built by the so-called dry-fill or hydraulic 
method. The dry-fill method requires spreading the 
material in layers (usually not more than 6 or 8 in. 
thick), sprinkling and rolling to compact the material 
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FIG. 5—ONE METHOD OF RECORDING PROGRESS 


Frequently the mass of concrete poured, excavated material 
removed or fill placed is used as a measure of progress. Progress 
can also be indicated on drawings of structures by coloring or 
cross-hatching completed parts. 


thoroughly and building up the structure in essentially 
horizontal layers. The material must be carefully 
selected, segregated and distributed, inasmuch as the 
material that is acceptable for one part of the fill is 
not suitable for another. As is well known, only cer- 
tain kinds of materials will compact successfully under 
a roller. 

Likewise for a hydraulic fill only certain types of 
material are suitable, preferably material carrying a 
considerable proportion of gravel to form the slopes. 


SOME DISTINCTIVE PROBLEMS 


Material for earth fills must sometimes be taken from 
shallow borrow pits covering a considerable area of 
the river valley, although at other times it must be 
obtained from deep, high-level borrow pits. A shallow 
expansive borrow pit is usually handled by elevating 
graders and dump wagons or dump trucks, or by 
fresnos, slip or wheel scrapers for short haul. 

One problem is that of delivering the material onto 
the surface of the fill, which is progressively increasing 
in elevation. This requires frequent adjustment of ele- 
vation of delivery roads or tracks. Trestle dumping is 
not usually applicable, although it is with some classes 
of material, in which case the dumped material is imme- 
diately spread into layers for rolling. All sway bracing 
of the trestle must be removed, as the fill builds up and 
the material must be settled around the trestle posts by 
water where it is not possible to compact it with a 
roller. 

Where the material is of a gravelly nature, it often 
contains boulders too large to permit of rolling. Such 
boulders will have to be thrown out at the borrow pit 
or from the surface of the fill, as thorough compacting 
by rolling is absolutely essential for an earth dam built 
by the dry-fill method. Although fresnos are often used 
for spreading earth fill into layers for rolling as dumped 
from the car or dump wagons, road graders are found 
to spread the fill more evenly and probably cost no more 
to operate. 

Rolling is often done with the usual steam roller and 
also frequently by horse-drawn or tractor-drawn rollers, 
Improvised by filling a section of corrugated culvert pipe 
with concrete. The weight of the roller should not be 
less than two tons per linear foot and at least two roll- 
ings, usually three, are necessary on each layer, de- 
Pendent upon the character of the material. 


ELECTRICAL WORLD 661 


Transportation—Problems of highway and railroad 
construction and transportation often govern the loca- 
tion of high-head hydro-electric projects in the West- 
ern mountains. For such projects the provision of 
transportation facilities usually entails the expenditure 
of very large sums. The more prosaic Middle West or 
Eastern projects do not usually involve serious trans- 
portation problems, because of relative proximity to 
transportation or more favorable topography for ex- 
tension of highways or railroads. 

Progress Charts—Progress diagrams or charts are 
of many forms. When completed unit quantities are a 
fair indication of accomplishment, the progress on con- 
crete, excavation or fill can well be represented by mass 
curves like those shown, in which the dotted curve rep- 
resents the expected progress and the full line the ac- 
complished progress. More complicated work can best, 
be shown by cross-hatching or coloring upon a drawing! 
of a given structure the portion completed as of the 
date of the chart. 





Overcoming Vibration by the Use of 
Flexible Copper Bus Leads 


"'o ELIMINATE the effects of vibration from me- 
chanical causes upon connections to potential trans- 
former terminals in a 38-kv. New England switchyard, 
the leads from the outdoor bus taps are cut off short 





PROTECTING POTENTIAL TRANSFORMER TERMINALS FROM 
EFFECTS OF MECHANICAL VIBRATION 


within about a foot of the bushing terminals and the 
circuit completed by flexible copper leads of stranded 
conductor. The accompanying view shows this con- 
struction in process of erection before the flexible leads 
have been installed. 
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Construction 


By J. B. WHEELER 


Superintendent of Construction Southern California Edison Company 
Los Angeles, Cal. 





BUILDING A ROAD ALONG THE VINCENT 220-KV. LINE 


HANGES in design of high-voltage transmission 

lines in the past few years, such as higher volt- 

ages, greater kilowatt capacities, conductors twice 
the size and weight of those used in former lines, cor- 
respondingly heavier steel towers and the elimination 
of 90 per cent of the anchor towers have brought about 
changes in construction methods and practice that have 
in many respects simplified actual construction work, 
resulting in greater progress, higher efficiency and 
lower unit costs. The third 220-kv. transmission line, 
known as the Vincent line, now being built by the 
Southern California Edison Company, will serve to 
bring out some of the changes in methods and practice 
of constructing lines referred to. The Vincent line will 
be 223 miles in length and will serve as a third 220-kv. 
link between the Big Creek hydro-electric plants in 
central California and receiving substations at Eagle 
Rock and Laguna Bell, near the city of Los Angeles. 
The estimated cost of the completed line, including some 
substation work, is $11,000,000. 

The efficiency and flexibility of transmission-line con- 
struction organizations of today is shown by the com- 
pletion and placing in operation of a 24-mile section 
of this line in exactly 24 days in order to meet an 
emergency. This is two and one-half times the normal 


rate at which construction of the line was being carried 
on before the emergency arose, and although high-speed 
work is not considered good practice, it does show what 
is possible with refinements of methods, apparatus and 
organization. 

Aérial Survey.—Aérial surveys are of great value 
where transmission lines follow highly developed agri- 
cultural territory; however, the value of aérial surveys 
over rugged mountain country compared with the cost 
of obtaining them is not so favorable. The aérial sur- 
veys were confined to a ten-mile section of line through 
highly developed agricultural territory. 

Right-of-Way.—The right-of-way for transmission 
lines is obtained either in fee or through easements, 
depending upon the territory through which the line is 
routed. Where the territory is highly developed from 
an agricultural or industrial point of view it is desir- 
able to obtain all rights-of-way in fee. In cases where 
the line is to be located through mountainous country 
and undeveloped territory, easements for right-of-way 
are obtained. In so far as possible the line was run 
through mountainous country to obviate difficulties of 
this nature. 

Road Work.—One hundred miles of new roads is be- 
ing constructed to establish a line of travel along the 
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transmission line for construction, patrol and main- 
tenance. As communication for operating purposes is 
most important, the telephone line follows the road very 
closely. For the first nineteen-mile section of transmis- 
sion line 40 miles of continuous mountain road was con- 
structed with a width of 9 ft. and prevailing maximum 
grades of 10 per cent and short pitch grades of 12 to 
15 per cent. The construction of this road necessitated 
moving 400,000 cu.yd. of earth and rock. 

The method of road construction consists in establish- 
ing a foot trail, which is widened to a 5-ft. tractor trail 
by manual labor or with compressors, jackhammers and 
blasting powder. From this point 30-hp. tractors, road 
rippers and 8-ft. leaning wheel type graders are used te 
widen the tractor trail to a 9-ft. road. 

Transportation of Materials to Job.—The major ma- 
terials, such as steel, cable, insulators, hardware and 
telephone materials, are received at the nearest railroad 
point, where assorting yards are established and the 
steel towers assorted into complete units. From these 
points, which are located from 10 to 30 miles from 
the nearest point on the transmission line, delivery of 
all materials is handled by means of two and one-half- 
ton pneumatic tire trucks equipped with duplex rear 
tires and chain drive. 

Where the grades from the main line of travel to 
the tower locations are prohibitive for the truck alone, 
30-hp. tractors are used for auxiliary power. In a few 
cases it becomes necessary to transfer loads to stone 
boats or trailers and take to locations by means of trac- 
tors or lines from a 10,000-lb. winch truck. The 
aluminum cable is received on reels weighing two and 
one-half tons. Delivery of cable reels to points along 
the line not readily accessible to trucks is made by 
means of reel dollies attached to 60-hp. tractors. 

For the delivery of such materials as blasting powder, 
culverts and road cribbing, special narrow tread cross- 
reach trailers are attached to 30-hp. tractors. The 
particular advantage of this form of trailer is that it 
can be operated over a 5-ft. tractor trail and on a very 
small radius of curvature due to its double end steering 
principle. For delivery of miscellaneous materials such 
as insulators, hardware, hot lunches and cookhouse sup- 
plies one-ton pneumatic tire trucks are very well 
adapted. 

Tower Erection Methods and Practice.—The weight 
of a standard tower is approximately four and one-half 
tons exclusive of stub steel, which weighs approximately 
one ton. Tower extensions weigh one to two tons ac- 
cording to the type of extension used. The stubs are 
set by means of engineer’s level and transit. The lower 
section of tower or extension, as the case may be, is 
then assembled in panels and hinged up into place on 
special case-hardened tool steel bolts by means of power 
furnished by a direct pull of the truck or from the 
10,000-lb. winch mounted on the truck. With the ex- 
tension or lower sections of the tower in place the 
structure is completed by hoisting assembled panels 
into place. 

When special conditions prevail where the rate of 
tower erection is three to four times greater than the 
hormal rate of speed, such as occurred recently in the 
building of 24 miles of line in 24 days, where the erec- 
tion of 100 steel towers was completed in seventeen days, 
the tower-erecting crews are built up rapidly with in- 
experienced men, whose function it is to erect only the 
extension or first section of tower and move to the next 
location, leaving the completion of the tower to more 
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experienced tower erection crews that have been drilled 
and trained for team work in erection work. A crew 
of sixteen men, including truck driver and gang fore- 
man, have under favorable conditions erected standard 
towers weighing four and one-half tons in three and 
one-half hours. 

Wire-Stringing Methods.—More important changes 
have taken place in the method and practice of string- 
ing aluminum conductors in the last few years than in 
any other phase of transmission line construction. An 
outstanding advance in this work is the application of 
specially designed aluminum roller-bearing sheaves at- 
tached directly to the insulator strings that support the 
conductor. These sheaves, which are as near friction- 
less as possible, have brought about long tension pulls 
of four to five miles with ease, as the free run of the 
cable over the sheaves allows the conductor in the 
various spans to adjust itself quickly and does not pro- 





EQUIPMENT USED IN SPLICING 1,333,000-CIRC.MIL STEEL CORE 
ALUMINUM CONDUCTOR 


duce excessive load on the conductor in spans nearest 
the point where the pull is made. 
A direct drawbar pull from 60-hp. tractors is used 


wherever possible. Where this is not feasible, the cable 


is pulled to tension from the drum of the winches that 


are mounted on the 60-hp. tractors and also on the 
two and one-half ton trucks. Where the difference in 
elevation of towers is such that the cable has a tendency 
to run, two-bolt aluminum chock blocks are bolted to the 
conductor next to the sheave to hold the cable in place 
while adjustments are made in adjacent spans. Direct 
telephone communication between the various control 
stations and the pull point makes this operation very 
simple. Wherever possible the transfer of the conductor 
from the stringing sheave to the suspension clamp is 
made by means of a line from the winch truck. In 


other cases one-and-a-half-ton chain blocks are used and 


also three-ton jacks, designed on the principle of turn- 
buckles, where the vertical loads are heavy. 


In stringing out conductors in uncultivated, flat 


country the reel is placed on a track and the conductor 
strung out along the ground for the two outside con- 


ductors only. The winch truck is then used to raise 


the insulators, sheave and conductor to the crossarm all 


in one operation. In the case of the center conductor 
in the flat country, the reel is put on jacks and mandrel 


and the cable pulled out and passed through the tower. 


In rough mountain country the three conductors are 
usually pulled out at the same time, being attached to a 
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bridle. A 28-in. plow steel cable with a direct pull from 
the niggerhead of a winch truck is used for pulling out 
cable. Great care must be exercised to keep the abra- 
sion of cable to a minimum and for this reason no more 
than one reel is pulled out at a time. Through rocky 
country great care is used in protecting the aluminum 
cable from damage. In pulling to final tension with a 
winch truck the 2-in. plow steel cable is always attached 
to the drum of the winch and not over the niggerhead. 
This regulation is a matter of safety during construc- 
tion. In order to get the {-in. plow steel cable across 
deep canyons and inaccessible country a j-in. plow steel 
cable is taken across by hand. This light }{-in. steel 
cable is a big improvement over 4-in. and j-in. rope 
hand lines. 

Dead-end connections, of which there are very few to 
be made, are made up and completely assembled on the 
ground after the conductor has been pulled to tension, 
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aluminum sleeve, which is 30 in. long, is put in place 
and compressed over that portion of the sleeve that is 
in contact with the aluminum conductor. 

Time and Labor-Saving Methods.—The following are 
some of the more important time and labor-saving de- 
vices and methods that are used in construction. 

Portable telephones and duplex telephone wire for 
transmitting of signals in stringing conductors, thus 
eliminating a large crew of signal men formerly sta- 
tioned in the towers. The use of aluminum sheaves 
with roller bearings for stringing conductors, making 
long tension pulls practical and very economical. The 
use of insulator strings for supporting the stringing 
sheaves, which were formerly suspended from steel ca- 
bles. The use of the winch truck for hanging insulators, 
sheaves and conductors in one operation; for trans- 
ferring the conductors from the stringing sheaves to 
the suspension clamps, and for passing splices past the 


TOWER ERECTION FOR 220-KV. TRANSMISSION LINE 


marked and let back to the ground. When the complete 
assembly has been made on the ground, the conductor 
and assembly are pulled up to the tower and the single 
bolt connection made to the tower. This eliminates 
the time and hazard of working men on ladders sus- 
pended in midair from the tower and conductor. All 
conductors are sagged in by means of a transit, which 
as a rule is attached to the leg of the tower by means of 
special brackets. 

Wire-Splicing Methods.—The splicing of the alu- 
minum conductor, which has an area of 1,333,000 
circ.mil with an outside diameter of 1} in. and a steel 
core 0.42 in. in diameter, must be very carefully done 
in order to obtain the proper strength of the splice. 
For this operation men are selected for their depend- 
ability, accuracy, thoroughness and ability to produce 
the highest type of workmanship. All splices are 
numbered and a record kept of the number, location and 
by whom made. Splices occur approximately every 
3,000 ft., giving a total of approximately 1,200 splices 
in 223 miles of line. 

The steel core is spliced with a soft steel sleeve 11 in. 
long compressed on the core with a 100-ton hydraulic 
press. This joint is then waterproofed and the cast- 


sheaves in pulling out conductors. The use of 60-hp. 
tractors with a direct drawbar pull for pulling out cable 
and also for final tension pulls. The assembly of com- 
plete dead-end units on the ground and hoisting the 
complete unit to the tower, requiring but a single connec- 
tion to be made at the tower. The particular phase of 
this operation is the elimination of all ladders suspended 
in midair and the hazard of working men under these 
conditions. The use of j-in. plow steel cable for man 
handling across canyons and inaccessible places has 
proved very successful. 

Field Organization.—The field organization on an 
average consists of 500 to 600 men, with approximately 
two-thirds of the organization on transmission line con- 
struction and one-third on road construction. The trans- 
mission line work is divided into sections of approxi- 
mately 20 miles under the supervision of camp foremen, 
while special branches of the work, such as transporta- 
tion, materials, mess halls, timekeeping and accounting, 
are in charge of department heads specializing on each 
branch of the work. 

Time and Cost-Keeping on the Job.—All timekeeping, 
payrolls, accounting and unit cost reports are handled in 
the field by the field headquarters organization. 
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Savings Through Power 
Factor Correction 


By E. T. ANDERSON 
Electrical Engineer Board of Water and Elec- 
tric Light Commissioners, Lansing, Mich. 


N AUGUST, 1923, the Board of 
Water and Electric Light Commis- 
sioners of Lansing, Mich., put into 


effect a new power factor clause, 
which is shown in Table I. The mul- 
tiplier constants as used in this 


clause were worked out by taking 
into consideration the losses due to 
tre current in the lines, trans- 
formers and generating equipment 
ard also the investment charges 
brought about by the higher re- 
quirements for the lower power fac- 
tor loads. 

The following analysis of the data 
pertaining to one customer gives an 
idea of the results obtained and the 
cost thereof. It is also of consider- 
able interest to note that since the 
adoption of the power factor clause 
the system power factor has been 
raised from an average of 67 per 
cent to an average of 82 per cent. 

Case I, Table II, gives the data for 
the customer under consideration for 
the year from October, 1922, to Sep- 
tember, 1923, with the bills as they 
would have been under the new rate 
with the power factors as_ they 
actually were. Case II gives the 
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mately $22,200. This saving means 
that the corrective apparatus paid 
for itself the first year, which is 
quite an inducement and _ talking 
point in favor of the customer. 
Case V and Case VI show the bills 
as they would have been under the 
new rate with no power factor clause 
in effect. A comparison of Cases V, 
VI and III shows that the utility lost 
a possible revenue of $6,000 for the 
first year and $5,000 for the second 
year. Expressed in another way, the 
utility is paying from $5,000 to 
$6,000 per year for the benefit of the 
corrective apparatus. On an allow- 
ance of 15 per cent for annual 
charges, the utility would be justified 
in an expenditure of not more than 
$40,000 to produce the same result. 
Analysis of power demands shows 
that the additional capacity required 
would be approximately 1,400 kva., 
making the necessary allowance for 
overload conditions. The additional 
transformer, line and_ generator 
capacity could not be installed for 
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anywhere near $30 per kilovolt- 
ampere, hence the utility is getting 
the additional capacity at a much 
lower price than it could have it in- 
stalled. No credit has been given 
for the decreased losses in the sys- 
tem, which is also an appreciable 
gain to the utility. Much better 
regulation and service are obtained 
with the higher power factor, but the 
value of these is hard to determine. 

The question may be raised that 
the utility could install the neces- 
sary corrective equipment. This 
could be done very easily by the 
utility, but one important advantage 
would be lost. When the customer 
has to provide the corrective equip- 
ment, it is to his advantage to see 
that his equipment is properly chosen 
and loaded with the power factor 
feature in mind. If the customer 
had nothing to lose or gain, he would 
pay very little attention to these 
vital points, and it would cost the 
utility a great deal more to produce 
the same results. 
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TABLE I—POWER FACTOR CORRECTION SCHEDULE 
Definition and How Obtained 


Power factor shall mean the average 


power 


factor maintained by the customer 


during the month or period of time for which the demand is measured and shall be 


determined by the reactive 


component meter 


method and shall equal kilowatt-hours, 


divided by the square root of the sum of the squares of kilowatt-hours and reactive 


kilowatt-ampere-hours 


Method of Application 


The multiplier constant given below 


corresponding to the power factor 


as found 


by the above method shall be applied to the actual measured monthly demand and the 











¢ . ‘ 1 i actual measured monthly consumption of electric energy. The result in each case 
same data with the bills computed which will be known as billed demand and billed kilowatt-hours shall be the basis 
on the basis that the power factor for rendering customer’s bill. 
was the same as obtained in the fol- TABLE OF CONSTANTS 
* +] 7" Per Cent Per Cent Per Cent Per Cent 
lowing twelve-month pel iod. A com Power Mult. Power Mult. Power Mult. Power Mult. 
parison of these two shows a saving Factor Constant Factor Constant Factor Constant Factor Constant 
‘ : r SOS 0 he cus- 100 0.9330 82 0.9916 64 1.1062 46 1.3184 
of approximately $23,800 to t : 99 0.9356 81 0.9958 63 1.1154 45 1 3330 
tomer if the necessary corrective 98 0.9382 80 1.0000 62 1.1246 44 1. 3498 
; 7 lled 97 0.9408 79 1.0052 61 1. 1338 43 1. 3666 
apparatus had been installed. 96 0.9434 78 1.0104 60 1. 1430 42 1. 3834 
as se IV give the data 95 0.9460 77 1. 1056 59 1.1538 41 1. 4002 
Case III and Case IV give t 94 0.9490 76 1.0208 58 1. 1646 40 1.4170 
and the bills according to the con- 93 0.9520 75 1.0260 37 1.1754 39 1.4362 
~~ . . ; . 186 4454 
ditions that actually existed during 91 0.9580 73 1.0388 55 1.1970 37 1. 4746 
the f : ‘ear. comparing them 90 0.9610 72 1.0452 54 1.2085 36 1. 4938 
e following year, ee 89 0.9646 71 1.0516 53 12222 35 1.5130 
with those which would have obtained 88 0. 9682 70 1.0580 52 1.2348 34 1.5348 
; tee 0.9718 6 .06 1.5566 
if the power factor conditions were 86 0.9754 68 1.0736 50 1 2600 32 1.5784 
the same as for the preceding year. 85 0.9790 67 1.0814 49 1.2746 31 1.6002 
_ As a ee 84 0.9832 66 1.0892 48 1. 2892 30 1.6220 
These show a saving of approxi- 83 0.9874 65 1.0970 47 Ce 5. eee 0° oes 
TABLE II—POWER FACTOR DATA AND COMPARISONS 
Cons Av. Kw. Actual Av. Est. Billed Demand Bill, Energy Total 
Case Period Kw.-Hr. Demand Av. P.F. P.F. Kva. Charge Kw.-Hr. Charge Bill 
I. October, °22—September, °23..... 11,476,000 — eo. 4,620 $84,352. 50 12,505,600 $138,508.65 $222,861.15 
Il. October, *22—September, °23.... . 11,476,000 4,230 0.657 0.873 4,123 75,000. 00 11,129,061 124,054. 84 199,054. 84 
Ill. October, °23—September, °24.... . 10,187,300 Cae, A. vasa 4,093 74,875. 50 9,913,552 111,258. 53 186,134.03 
IV. October, *23—September, ’24..... 10,187,300 4,224 0.873 0.656 4,613 83,984.00 11,157,303 424,351.68 208,335. 68 
V. October, *22—September, *23..... 11,476,000 ae Meee Say ce” Concaee SO” | Cchpeaeeie 127,695.00 205,041. 00 
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Hydro-Electric Development and 
Steam Equipment 


History of Steam Turbo-Generators. 
—K. Tuie.tscnH. —In this illustrated 
article the author records chronolog- 
ically the development of steam turbo- 
generator sets from the beginning in 
1902 up to the present time, dealing 
with the design and manufacture of 
one German concern. The prime-mover 
end only is considered. Statistics indi- 
cate that the installed capacity of tur- 
bines made by this firm had risen from 
200,000 hp. in 1902 to 8,000,000 hp. in 
1925, with a unit output of up to 
75,000 hp. in one drum. The original 
high speeds decreased gradually until 
lately. Now, owing to better material 
and the vast engineering experience 
of the past, higher speeds of up to 
3,000 r.p.m., even for very large tur- 
bines, are being chosen with absolute 
safety and reliability. The savings due 
to increased speed are very remark- 
able. For a 20,000-kva. turbine set 
the material required for 1,000, 1,500 
and 3,000 r.p.m. is respectively as four- 
teen to ten and a half to six. The 
article contains 41 photographs and 
drawings.—A. E. G. Progress, June, 
1926. 

Generation, Control, Switching 

and Protection 

Large Synchronous Condensers.—M. 
DONTREIX.—To the Gennevilliers power- 
supply system of Paris were recently 
added two 7,000-kva. synchronous con- 
densers, installed at the Billancourt 
substation. To keep dimensions and 
costs to a minimum, these machines 
were designed with six poles and the 
unusually high speed of 1,000 r.p.m. 
Each of the machines can generate 
7,000 kva. or absorb 3,500 kva. reactive 
current. The stator is wound for 
10,000 volts at 50 cycles. The machines 
are totally inclosed and self-ventilated. 
A 550-hp. synchronized induction motor 
serves as starting motor at one end of 
the generator shaft, while an exciter is 
fastened to the other end of the shaft. 
A cross-sectional drawing of the ma- 
chine is given. The same French firm 
which built these two condensers has 
furnished recently similar machines of 
8,000 kva. and 15,000 kva. capacity 
to the French Midi electric railway 
system. — Revue Générale de lElec- 
tricité, July 17, 1926. 

Rectification of Alternating Currents 
with Steel-Inclosed Mercury-Are Power 
Rectifiers and Their Auciliary Devices. 
—OTHMAR K. Marti.—The fundamen- 
tal theory of these rectifiers is dis- 
cussed, touching only slightly upon the 
physical phenomena, but treating par- 
ticularly of the theory involved in the 
practical applications. The effects of 
various factors on the rectifier char- 
acteristics and operation are dealt with, 
and the methods used for calculating 
the relations of voltages, currents, 
transformer ratings, etc., are given and 
tabulated. Latest developments of the 
rectifier proper, as well as the auxiliary 
devices, are mentioned. The prepara- 


tion of the rectifiers for serviee and 
their operation are described, and spe- 
cial attention is given to the numerous 
advantages attained by the use of recti- 
fiers in substations. A new method of 
ignition and _ excitation, lately de- 
veloped, which has proved to be ex- 
tremely serviceable in practice, is de- 
scribed and illustrated in detail.— 
Journal of A.I.E.E., September, 1926. 


Transmission, Substations and 
Distribution 


Influence of Voltage Harmonics on 
Power-Factor Correction by Condens- 
ers.—EDWARD HUGHES.—When an in- 
ductive load has connected in parallel 
with it a condenser of capacity com- 
puted to give unity power factor on the 
assumption of a sine-wave emf., the 
desired correction is not secured if the 
voltage wave contains harmonics, since 
the higher-frequency components are 
practically 90 deg. leading and are not 
balanced by corresponding lagging com- 
ponents. This problem the author in- 
vestigates analytically. He arrives at 
certain conclusions, among them the 
following: (1) The power factor of a 
system having harmonics in the voltage 
wave cannot be increased to unity by 
means of condensers. (2) When a con- 
sumer is being charged on the, kva. of 
maximum demand as indicated on a 
demand meter, he is penalized by the 
presence of harmonics in the condenser 
current, particularly if the demand 
meter is of the induction type. (3) 
When the power factor is taken from 
a power-factor meter or from the ratio 
of meter readings, the consumer may 
obtain practically full benefit from the 
installation of condensers.—Engineer- 
ing (England), Aug. 13, 1926. 


Sectionalizing of Mine Circuits.—E. 
L. Houcu.—This paper deals with the 
character of mine electrification, enu- 
merates the many advantages of sec- 
tionalizing mine distribution systems 
and discusses in detail automatic re- 
closing feeders.—General Electric Re- 
view, September, 1926. 


Damping Coefficient of the Synchro- 
nous Machine.—L. DrEYFUS.—With the 
present trend of superpower systems, 
where two or more generating plants 
are tied into one large power bus, the 
damping momentum of synchronous 
machines becomes an important factor. 
In case of sudden large changes of load 
on such a system hunting of power 
may occur. The damping of these 
oscillations decreases with increasing 
distance between generating centers, so 
that the amount of damping left may 
not be sufficient. Theoretically the co- 
efficient of damping may become nega- 
tive, and instead of abating the oscilla- 
tions, they may increase. The present 
long treatise is a highly theoretical in- 
vestigation of this important problem, 
published in two parts. It is shown 
first that vectorial representation of 
the hunting condition is just as pos- 
sible as vectorial representation of the 
stationary operation, and from these 
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newly developed vector diagrams an 
elaborate mathematical analysis is de- 
rived. At the beginning a synchronous 
machine with uniform air gap is as- 
sumed. It is pointed out that without 
cross field and under certain load con- 
ditions the damping momentum may 
actually become negative. To the 
damping of the generator is then added 
the damping momentum of the line, and 
it is explained how the latter rises with 
increasing load. In the second part the 
assumption of the uniform gap is 
dropped and actual conditions of sa- 
lient field poles are introduced. The 
resulting complex formulas are com- 
pared with the equations in the first 
part of the paper.—Bulletin de l’Asso- 
ciation Suisse des Electriciens, July, 
1926. 


Units, Measurements and 
Instruments 


Some Aspects of the Dielectric Loss 
Measurement Problem.—B. W. St. 
CLAIR.—This paper points out some of 
the difficulties of making accurate 
power measurements at very low power 
factors. It deals with the lack of ref- 
erence standards of known and con- 
stant power factor, especially for 
moderate-sized samples and at high 
voltages. It also points out that a 
method of measuring an added loss as 
a check on the accuracy of a given test 
outfit is not a check at all, although it 
has been used as such in several in- 
stances. Reference is made to calori- 
metrical methods of calibrating a test- 
ing outfit and to special forms of 
resistors that have very low time 
constants and are suitable for this 
class of test work.—Journal A.I.E.E., 
August, 1926. 


Principle Governing the Distribution 
of Current in Systems of Linear Con- 
ductors—F. WENNER.—In a system of 
linear conductors in which the current 
in every branch is proportional to the 
impressed electromotive force the cur- 
rent in any branch is that which would 
result should an electromotive force 
equal to the potential difference which 
would appear across the break were the 
branch opened be introduced into the 
branch and all other electromotive 
forces be removed. The use of this 
principle, according to the author, 
leads to a material simplification in the 
solution of many of that class of prob- 
lems, for which it is generally con- 
sidered that a solution may be obtained 
only by the application of Kirchhoff’s 
laws.—Bulletin No. 531, United States 
Bureau of Standards. 

Problem of the Spherical Condenser. 
—A. RussELL.—Methods are given of 
computing the capacity of a spherical 
condenser when the bounding spherical 
surfaces are not concentric. Methods 
of calculating the attraction on the inner 
sphere and the maximum potential 
gradient in the field between the two 
shells are given. The results obtained 
are of use in calculating the capacity 
coefficients of spherical electrodes. 
They are useful also when measuring 
by standard methods the inductivity, 
the thermal conductivity and the elec- 
trical conductivity of homogeneous sub- 
stances.—Journal of Institution of 
ewe Engineers (England), July, 
1926. 
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Mechanism of Breakdown of Dielec- 
trics. —P. L. Hoover.— This is an 
abridged report of a critical study 
which is being made of existing theo- 
ries of dielectric behavior in an attempt 
to obtain a working hypothesis that 
more nearly meets the stringent re- 
quirements of experimental facts. The 
logarithmic formula is shown to give 
erroneous results if applied to high- 
voltage cables when they are operating 
under high stress, and the gradient in 
a cable, it is indicated, must be calcu- 
lated from the volt-ampere character- 
istic of the dielectric, when stresses 
above the elastic limit are used.—Jour- 
nal of A.I.E.E., September, 1926. 


High - Potential Voltmeter. — A. 
PALME.—An arrangement of instru- 
ments is described in this paper which 
permits an accurate and safe direct 
measuring of potentials of up to 860 
kv. Essentially the apparatus com- 
prises two specially designed seven- 
stage condensers with large toroidal 
top shields. The high potential is con- 
nected to the uppermost metal layer of 
the top condenser. If 500 kv. is ap- 


plied, the last metal layer will show 





HIGH-PoOTENTIAL VOLTMETER CONNECTIONS 


about 800 volts potential. This is car- 
ried in a shielded wire to a multicellu- 
lar static voltmeter, indicating effective 
voltage, and to an arrangement of 
smaller condensers and a calibrated 
vacuum tube or telephone. Parallel to 
the latter two is connected an adjust- 
able condenser (see diagram), the mov- 
ing element of which carries a pointer 
across a scale graduated in kilovolts. 
This condenser is turned up to the in- 
stant when the vacuum tube shows 2 
glow. The indication on the scale is 
the crest value of the measured volt- 
age. In the second part of the paper 
are described auxiliary high-voltage 
condensers with highly compressed 
gases as dielectric.—Elektrotechnische 
Zeitschrift, July 29 and Aug. 5, 1926. 


Motors and Control 


Rotary-Converter Equipments.—D. I. 
SCHUHMACHER.—Written primarily for 
the consulting engineer and the operat- 
ing staff of a substation, this thor- 
oughly practical article contains a 
great many general data on modern 
rotary -converter installations, their 
features, operation, starting methods 
and most economical layout. Particu- 
lar stress is laid on voltage and power- 
factor control. A combination of con- 
verter and induction voltage regulator 
is recommended for wide voltage range. 
Rotaries for more than 500 volts are 
usually built with commutator flash- 
boards and are controlled by quick- 
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opening circuit breakers. The proper- 
ties of rotaries to operate with leading 
power factor are explained from prac- 
tical examples. On a diagram is shown 
a typical installation of a rotary which 
serves a light and a railway feeder. 
Finally the advantages and disadvan- 
tages of rotaries, motor-generators, cas- 
cade converters and mercury-arc recti- 
fiers are enumerated.—A.E.G. Progress, 
June and July, 1926. 

Rolling-Mill Drive-—A German con- 
cern received an order for the electrifi- 
cation of a Japanese steel rolling mill 
which included the drive for a 33-in. 
reversible blooming roll. The main 
motor is a 1,606-volt direct-current ma- 
chine with an output of 4,000 kw. to 
13,200 kw. and speeds between 66-r.p.m. 
and 195 r.p.m., with a peak torque of 
195 metric tons. The control of this 
motor is accomplished from a four-ma- 
chine flywheel set of the Leonard-Ilgner 
type. This set in turn receives its ex- 
citation and regulation from a group 
of five machines on one shaft. The 
complete diagram of the installation is 
given in the paper. Operation began 
twelve months after placing the order. 
—A.E.G. Progress, June, 1926. 

Electrical Equipment of a Motor 
Ship. — E. Scumipt.— The 8,000-ton 
Diesel-motor-propelled ship Hinnoy is 
equipped with electric drive for all of 
its auxiliary machines, and the energy 
needed is generated by three 66-kw. 
Diesel-electric sets. These are specially 
designed for marine service and are of 
the two-cylinder, single-acting, four- 
cycle type, running at 400 r.p.m. 
Each motor set drives a compound- 
wound, 225-volt direct-current genera- 
tor. When in port all three machines 
are in operation, but only one set is 
kept in operation while at sea. The 
equipment comprises twelve winches, 
one steering drive, four pumps, one 
machine-shop motor, one lighting con- 
verter, one radio converter and one 
9-kw. emergency Diesel-electric generat- 
ing set.—A.E.G. Progress, July, 1926. 


Traction 


Catenary Mountain Road.—F. Hor- 
SCHITZ.—Access to the much-frequented 
Rax Mountain in southern Austria has 
been greatly simplified by the recent 
completion of a suspension-car railway 
to its summit. From the valley station 
(1,750-ft. altitude) to the top (5,000- 
ft. altitude) a straight right-of-way 
was cleared, along which were erected 
four 100-ft. steel towers. These carry 
two heavy steel cables of 2-in. diam- 
eter, kept under tension by a weight 
of 34 tons attached to each at the val- 
ley station. The cables suspend two 
small cabins, holding 27 passengers, 
each of the cabins being attached to a 
1-in. pull cable, ending at the top sta- 
tion on drums of winches. As one car 
travels to the top the other one de- 
scends. .The average incline of the 
road is 46.6 per cent. The winch is 
driven by a 64-hp. direct-current motor, 
controlled from a Ward Leonard set in 
conjunction with a floating storage bat- 
tery. Two 70-hp. Diesel-engine-driven 
dynamos, one of which is a standby, 
provide the required energy. The en- 
tire equipment is installed at the sta- 
tion on the summit. A ten-minute ride 
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brings the tourist from the valley to 
the top of the mountain. Through the 
grounded suspension cable and the in- 
sulated pull cable a permanent tele- 
phone connection is maintained be- 
tween the attendant in the cabins and 
the operator of the winch. Automatic 
and semi-automatic safety features are 
part of the equipment.—Elektrotechnik 
und Maschinenbau, Aug. 1, 1926. 


Telegraphy, Telephony, Radio 
and Signals 


Safety Rules for Radio Installations. 
—Previous editions of the National 
Safety Code have been published in 
The fourth edition is 
being issued not only as a whole but 
also as separate publications dealing 
with the several subjects involved. 
The fourth edition has been augmented 
by Part 5, dealing with radio installa- 
tions, and it is this part which is here 
under notice. It contains rules which 
have been formulated and approved by 
a sectional committee organized accord- 
ing to the rules of procedure of the 
A.E.S.C.—Handbook of the Bureau of 
Standards, No. 9. 


Miscellaneous 


Economic Possibilities in Transcau- 
casia.—A. LupIN.—On the southern 
slopes of the Caucasian Mountains be- 
tween the Black Sea and the Caspian 
Sea is a part of Russia which is rich 
in agricultural and mineral resources. 
High-grade timber lands abound, mul- 
berry trees make possible a production 
of 400 tons of silk annually, and about 
one-quarter of Russia’s cotton produc- 
tion is centralized in this section. Four 
large oil fields, the largest at Baku, 
supply excellent crude oil. The man- 
ganese mines at Tschiatury are among 
the largest in the world. All of these 
industries require power, and a gradual 
electrification of this area is taking 
place. An ample supply of water 
power helps this transformation. More 
than 2,000 oil derricks in and near 
Baku are now driven electrically. From 
an annual consumption of 66,000,000 
kw.-hr. in 1921 the demand of Baku 
has risen to 204,000,000 kw.-hr. in 1925. 
Plans for the electrification of the main 
railways in this zone with hydro-elec- 
tric power from existing stations are 
well under way. — Elektrotechnische 
Zeitschrift, July 22, 1926. 


Electric Equipment of Automobiles. 
—A. MATTES.—This article gives a gen- 
eral survey of the various electrica) ac- 
cessories which are being used in Eu- 
rope as more or less standard equip- 
ment for modern gasoline cars. It ex- 
plains the design and the performance 
of magneto ignition svstems, spark 
plugs, generators for lighting circuits, 
starting motors, headlamps and horns. 
The author is well informed on both 
European and American practice and 
makes frequent comparisons between 
the two. Many interesting points are 
thus brought up. He explains, for ex- 
ample, why European car owners still 
prefer magneto ignition to the battery 
system. Of considerable interest are 
starting motors with automatic gear 
clutch and combination light and igni- 
tion dynamos.—Elektrotechnische Zeit- 
schrift, July 8 and 15, 1926, 
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Florida Power Plants Weather Tornado 


Miami, West Palm Beach and Miami Beach Generators Are Quickly 
Put Back in Service—Encouraging Reports from All 


Electric Systems 


ESPITE the tremendous loss to life 

and property from the tornado 
which swept south Florida and other 
Gulf regions last Saturday, Sunday and 
Monday, the electric light and power 
systems in the devastated districts ap- 
pear to have escaped far. more lightly 
than might have been feared. The 
storm, after bursting in great fury in 
the district on the southeast coast of 
Florida lying between Miami and Palm 
Beach, swept across the state, carrying 
destruction through a wide band of 
territory, crossed the Gulf of Mexico in 
a northwest direction and hit Pensacola, 
Mobile and neighboring territory in 
Florida, Alabama and Mississippi. It is 
impossible so soon to give any detailed 
account of just how much damage was 
done to generating plants from floods 
or hurricane or to how great an extent 
power transmission lines were put out 
of service. That, in accordance with 
the traditional spirit of light and power 
companies, there was an instant re- 
sponse to the emergency, and that gen- 
erators were dried out and broken lines 
repaired in record time wherever this 
was possible, goes without saying. 

The heaviest share of disturbance fell 
to the lot of the Florida Power & Light 
Company, which operates plants at 
Miami, West Palm Beach, Miami Beach 
and other places in that neighborhood, 
owns an extensive transmission system 
now being rapidly extended northward 
to reach St. Augustine, and is building 
large stations at Sanford and Fort 
Lauderdale. The Sanford plant was 
entirely out of the storm area, and 
word has reached the American Power 
& Light Company, the holding company 
in New York, that the Fort Lauderdale 
plant suffered no damage except for the 
wreck of a temporary construction 
camp. The holding company takes an 
optimistic view of the entire situation. 
Though the generating stations at both 
Miami and West Palm Beach were 
temporarily put out of commission on 
Saturday, they’ were able to resume 
operation by noon on Sunday. The sta- 
tion built on the causeway at Miami 
Beach was badly flooded, but the ma- 
chinery was dried out and put back on 
the lines on Monday afternoon, While 
the smaller plants owned by the Florida 
Power & Light Company in South 
Florida have not yet reported, it is 
thought that they escaped with little 
injury. 

Damage to the distribution and trans- 
mission systems will be the chief ob- 
stacles to the speedy full restoration 
of service. No details regarding its 
extent are yet available, but the local 
company is working 24 hours a day to 
repair the harm, The company is fortu- 


in Storm’s Path 


nate in having had four thousand men 
at work on various projects in Florida. 
This has provided an ample working 
force, and word has been received in 
New York that no more engineers or 
workmen are required. 

Next to the Florida Power & Light 
Company as potential sufferers from 
the tornado are the systems operated 
by the Fitkin interests, with a generat- 
ing plant at St. Petersburg, and by the 
Southeastern Power & Light Company, 
with plants at Pensacola, Mobile and 
elsewhere. 


FITKIN AND SOUTHEASTERN SYSTEMS 


The Fitkin utilities in Florida, ac- 
cording to meager reports, through ef- 
fort of the most strenuous sort got 
current back quickly on the standing 
lines and temporary service installed 
where lines had been completely de- 
molished. The period of total inter- 
ruption was less than 24 hours. The 
day following the hurricane 40 per cent 
service was restored; the second day 
operation was 70 per cent, and the 
third day normal conditions obtained. 

Besides St. Petersburg, the Fitkin 
utilities supply electric light and power 
in Clearwater, Dunnellon, Ocala, Tar- 
pon Springs, Pasadena, Dade City and 
other towns on the west coast, all di- 
rectly in the path of the storm. 

News from the Southern office of the 
ELECTRICAL WORLD at Birmingham is 
to the effect that damage in Mobile was 
not heavy—in fact, only about one- 
fourth of that caused by the storm of 
1908. Lighting service in the down- 
town district was. not interrupted, 
though all the power circuits went out. 
In the outlying sections broken wires 
and fallen poles caused a suspension of 
all service. The system is rapidly be- 
ing brought back to its normal condi- 
tion, but about ten days will be re- 
quired to repair all damage. 


In Pensacola damage was more seri-* 


ous. One of the guyed steel stacks of 
the generating station blew down, cur- 
tailing the steam capacity, and between 
750 and 1,000 transmission poles were 
overthrown. Discontinuance of serv- 
ice was thus forced. No damage was 
done to other equipment, and repairs 
are being made rapidly. It was hoped 
to start up the generators again some 
time on Thursday, but it will be two 
weeks before normal operation is re- 
sumed and four weeks before all dam- 
age is cleared up. The Southeastern 
company reports that damage to its 
system in other Gulf Coast cities, in- 
cluding Pascagoula, Gulfport and 
Biloxi, is slight. 

Tampa, which was on the edge of the 
storm, escaped lightly, and Stone & 


Webster, who operate the plant in that 
city, have been informed that the dam- 
age done to the property under their 
control was inconsequential. A similar 
report is made by the General Gas & 
Electric Corporation, whose chief 
Florida plant—that of the Florida Pub- 
lic Service Company at Orlando—was 
outside the storm’s path. 

According to newspaper dispatches, 
Thomas A. Edison’s winter estate at 
Fort Myers was badly damaged through 
the destruction of trees and gardens. 





Situation as an “Electrical World” 
Correspondent Views It 


From its Tampa correspondent the 
ELECTRICAL WORLD as it goes to press 
receives the following dispatch, sent 
Wednesday night and giving a “close- 
up” view of the electrical situation in 
the stricken district. It differs in de- 
tails to some extent from the news 
received by the holding companies in 
New York and by the Southern office 
of the ELECTRICAL WORLD in Birming- 
ham and may be in error in some of its 
details, but it is printed for its interest 
and to give a view of conditions from 
more than one angle: 

“With serious damage to the generat- 
ing plant of the Florida Power & Light 
Company at Miami, less serious dam- 
age to other power plants, and hundreds 
of miles of transmission lines through- 
out the state demanding attention, 
south Florida is now taking inventory 
of her electrical losses following the 
hurricane of Sept. 18. It is yet too 
early, officials declare, to estimate 
losses. The Miami plant lost its two 
brick stacks, one crashing on top of 
the generating room, and the building 
is still flooded with water, according to 
reports. All transmission lines were 
swept before the wind and many poles 
went down. Hundreds of workmen are 
repairing the high lines to bring 
power into the city, Miami being still 
in darkness. 

“At Miami Beach the generating 
plant is reported waterlogged, and the 
same is believed to be true at Holly- 
wood. The plant at West Palm Beach, 
recently completed, is only slightly 
damaged. Transmission lines in this 
area suffered less than further south. 
The small power plant at Lake Worth 
closed down for only a few hours 
Saturday. Between Tampa on _ the 
west coast and Palm Beach on the east 
transmission lines were seriously dam- 
aged. The Florida Power & Light 
Company, the largest service company 
in the state, has recently built many 
strong high-tension lines, and _ these 
weathered the gale without great dam- 
age. Older lines suffered severely. 

“At St. Petersburg the Pinellas 
County Power Company shut off all 
power Saturday night. Two hundred 
men succeeded in restoring service to 
80 per cent normal by Sunday night. 
The high-tension line to Clearwater, 23 
miles distant, went down, but the small 
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Clearwater plant was able to take most 
of the load. 

“The electrical storm on Monday 
following the hurricane struck a substa- 
tion at Hopewell Mines, and the build- 
ing burned with $25,000 loss. Nine 
large transformers were also lost there. 

“Generating plants at Bradenton, 
Fort Myers and Punta Gorda, in the 
path of the storm on the west coast, 
were reported only slightly damaged, 
but power lines and poles were in bad 
shape. The south-central section of the 
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state reports only wire damage, except 
for the Moore Haven district, where the 
small municipal plant was inundated. 
“Tampa electrical firms have sales- 
men in the stricken areas, but with the 
exception of a request from Miami for 
transformers, none has yet reported. 
Several report damage to branch offices 
in Miami—notably the Pierce Electric 
Company with an estimate of $18,000 
loss. All expect heavy demands for 
material as the result of widespread 
damage to lines and transformers.” 





Charles R. Huntley Dead at 73 


President of Buffalo General Electric Company for Many Years— 
Spectacular Early Career in Pennsylvania Oil Fields— 
Pioneer of Alternating Current 


NOTHER pioneer in the development 
of the modern electric central sta- 
tion died on Friday, Sept. 17, when 
Charles R. Huntley, for a generation 
president of the Buffalo General Elec- 
tric Company, succumbed at his home in 
Lancaster, N. Y., to an attack of ar- 
teriosclerosis after an illness of two 
weeks. Mr. Huntley was widely known 
as a leader in the electric light and 
power industry. He was one of the 
organizers of the National Electric 
Light Association and served as its 
president in 1891-92, and he had main- 
tained an influential position among ex- 
ecutives of electric utility companies 
ever since those early days. He was 
also prominent in general business and 
industrial circles in upstate New York. 
Born at West Winfield, Herkimer 
County, N. Y., in October, 1853, edu- 
cated in the schools of Utica, and start- 
ing his business career as an assistant 
in his father’s tinsmith shop, Charles 
Russell Huntley in early life passed 
through vicissitudes of success and fail- 
ure. In 1877 he relinquished a book- 
keeping post with the Remington Sew- 
ing Machine Company at Ilion, N. Y., 
for one with the American Transfer 
Company, a Standard Oil Company ally, 
at Bradford, Pa. This was in the period 
of the oil boom, and he soon began 
business for himself as an oil broker, 
pursuing it with such success that in a 
few years he accumulated considerable 
capital. Yielding to the fever for specu- 
lation in oil that then prevailed, the 
money was dissipated in the oil ex- 
change in New York City as quickly 
as it had been made. 


TURNS TO ELECTRICITY 


While engaged in the oil business Mr. 
Huntley became associated with the 
late Daniel O’Day, then an official of the 
Standard Oil Company, who was also 
actively interested in the Brush Elec- 
tric Company of Buffalo, an enterprise 
which had been organized in 1881 for 
the purpose of furnishing street light- 
ing to that city. In 1888 Mr. Huntley 
joined Mr. O’Day in the conduct of this 
Pioneer business, of which he was soon 
mace general manager. As the elec- 


trical art grew the Buffalo undertaking 
oa) nded with it, and in 1892 the Buf- 
aio 


General Electric Company came 
into being through the consolidation of 
the Brush company with the Thomson- 
Houston Company of Buffalo and the 
United States Electric Light Company, 


operating in the same territory. Mr. 
Huntley retained the post of general 
manager and on the retirement of Mr. 
O’Day was made president. This office 
he filled to the day of his death, his 73 
years having brought no diminution of 


R. HUNTLEY 


CHARLES 


energy or business acumen, despite the 
fact that his health was not always of 
the best. In 1896 he was also made 
vice-president and general manager of 
the Cataract Power & Conduit Com- 
pany, which operated concurrently with 
the Buffalo General Electric until 1915, 
when the two organizations were 
merged. The Cataract company was 
formed to distribute hydro-electric en- 
ergy from Niagara Falls, which has 
since early days been to Buffalo the 
main source of electrical supply. In 
the Queen City, indeed, many of the 
problems connected with the generation 
and distribution of hydro-electric energy 
on a large scale were first worked out. 

Mr. Huntley's career as a light and 
power executive was bound up with the 
great growth of industry in the Buffalo- 
Niagara district, and to this growth he 
was a powerful contributor. The Buf- 
falo station when he became connected 
with it was operating the first alter- 
nating-current system to be installed in 
the United States, Westinghouse alter- 
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nators having been added to the are- 
light dynamos, and his management 
contributed to the triumph of this inno- 
vation, then regarded with doubt by 
many prominent electrical engineers. 
An outstanding instance of Mr. Hunt- 
ley's aggressive course was the rapid 
construction of a large steam power 
house in Buffalo in the early days of 
the World War. To this six-million- 
dollar plant, for which ground was 
broken in January, 1916, and which 
started, with 60,000 kw. installed, in 
November of the same year, was at- 
tributed the avoidance of industrial de- 
pression in that district owing to the 
diversion of Niagara power to Canada 
for war-time manufactures. It was 
built in defiance of timorous counsels 
from those who thought a large steam 
station so near the Falls a venturesome 
and needless enterprise. Another struc- 
ture for which credit belongs to Mr. 
Huntley is the fifteen-story tower office 
building of the Buffalo company, an 
architectural ornament to the city. 


His WIDE INTERESTS 


When the Buffalo General Electric 
Company, the Niagara Falls Power 
Company, the Niagara, Lockport & On- 
tario Power Company, the Tonawanda 
Power Company and the Niagara Elec- 
tric Service Corporation combined in 
1925 to’ form the Buffalo, Niagara & 
Eastern Power Corporation, Mr. Hunt- 
ley was made chairman of the board of 
directors. In addition he was at the 
time of his death a director of the 
Niagara Falls Power Company, Ni- 
agara, Lockport & Ontario Power Com- 
pany, Niagara Electric Service Corpo- 
ration, George Urban Milling Company, 
Western New York Water Company, 
Marine Trust Company, People’s Bank 
of Buffalo and General Railway Signal 
Corporation. He was a director also of 
the Pan-American Exposition at Buffalo 
in 1901 and was active in civic affairs, 
being at one time for three years park 
commissioner of Buffalo. He was an 
associate member of the American 
Institute of Electrical Engineers and 
belonged to several clubs. 

Endowed with a forceful and attrac- 
tive personality, a friendly disposition 
characterized by engaging frankness 
rather than by diplomatic art, keen 
observation, good judgment, ability to 
handle men and the power of quick 
analysis, Mr. Huntley had qualities 
which in combination marked him as 
no ordinary man. He enjoyed the loyal 
support of his subordinates and the con- 
fidence and respect of his business asso- 
ciates, and he numbered among his close 
personal friends some of the most 
prominent men in the industry. His 
career in many of its aspects was that 
of a typical American of the business 
school... He confessed to having made 
one mistake—he had cultivated no spe- 
cial hobby outside of his business pur- 
suits. Partly for this reason, perhaps, 
he was a very hard worker, “toiling,” 
he said, “while most other men were 
asleep.” 

Mr. Huntley was married in 1878 to 
Ida L. Richardson, who with three sons 
and one daughter survives him. One 
of his sons, William R. Huntley, is vice- 
president and general manager of the 
Buffalo General Electric Company. 

Mr. Huntley was buried from his 
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home in Lancaster on Monday after- 
noon, Rev. Dr. Charles A. Jessop of 
St. Paul’s Episcopal Church of Buffalo 
officiating. Interment was in Forest 
Lawn Cemetery, Buffalo. The bronze 
coffin was borne on the shoulders of 
the heads of departments of the Buffalo 
General Electric Company, and _ the 
honorary pallbearers comprised the 
boards of directors of the several corpo- 
rations and banks with which Mr. Hunt- 
ley was connected, his electrical business 
associates and intimate friends. Among 
these were Paul Schoellkopf, president 
of the Niagara Falls Power Company; 
Fred D. Corey, president of the 
Niagara, Lockport & Ontario Power 
Company; J. E.. Montague, vice-presi- 
dent and general manager of the Niag- 
ara Electric Service Corporation; Le 
Grand S. De Graff, president of the 
Tonawanda Power Company; W. E. 
Robertson and E. D. McCarthy, elec- 
trical supply jobbers of Buffalo; Owen 
D. Young and J. R. Lovejoy of the 
General Electric Company; M. S. Sloan, 
Brooklyn Edison Company; W. H. 
Onken, Jr., editor of the ELECTRICAL 
Wortp; J. W. Perry, Johns-Manville 
Company; Dwight P. Robinson, Dwight 
P. Robinson & Company, New York; 
H. C. Hopson, Associated Gas & Elec- 
tric Company; Norman Mack, publisher 
of the Buffalo Times, and Francis X. 
Schwab, Mayor of Buffalo. 

After referring to his long record of 
loyal, intelligent and efficient service 
to the People’s Bank of Buffalo, of 
which he was vice-president for 23 
years, the directors of that institution 
in a resolution conclude as follows: 
“Wise and helpful in counsel, kindly 
and considerate in his dealings with his 
fellow men, ever animated by a cheery 
outlook on life, he established bonds of 
affectionate friendship which will al- 
Ways remain a grateful memory. He 
was a pioneer in the field of public 
utility service and built up an electrical 
industry which stands second to none 
measured by its financial success or in 
the character of the service it has 
rendered to the community. He was an 
outstanding citizen of Buffalo, intensely 
loyal to his home city and giving freely 
ef his time, effort and means to every 
civic enterprise. We greatly regret his 
death, and as an affectionate tribute to 
his worth and an expression of our deep 
sense of?loss be it resolved, that this 
memorial be spread upon the minutes 
and that a copy be sent to his bereaved 
family with our heartfelt sympathy.” 

Messages of sympathy were received 
from prominent men in the electrical 
industry in all sections of the country. 





Soviet Power Concession Will 
Probably Go to America 


A sixty-million-dollar concession for 
hydro-electric development on_ the 
Dnieper River in Russia, to serve the 
Ukraine, has been offered to an Ameri- 
can group represented by Hugh L. 
Cooper, the Soviet government agreeing 
to make an initial appropriation of 
$5,000,000 for the purchase of American 
machinery and equipment. Most of the 
technical help employed would be 
American, while the bulk of the ordi- 
nary labor would be Russian. 
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New Englanders Convene at Poland Springs 


Commercial Opportunities, Electric Refrigeration, Distribution 
System Development and Operating Lessons from Edgar 
Station Conspicuous in Proceedings 


ORE than five hundred members 

and guests of the New England 
Geographic Division of the National 
Electric Light Association assembled 
for the eighteenth annual convention 
of the division at the Poland Spring 
House, South Poland, Me., from Mon- 
day to Thursday of this week. The 
program covered a wide range of topics 
and set a new mark of accomplishment 
for this, the oldest of the association 
sections. 

On Monday evening William S. Lin- 
nell of the Governor’s Council wel- 
comed the convention to Maine, em- 
phasizing the importance of maintain- 
ing utilities in a condition of prosperity 


and encouraging pioneer development. 


In his annual address F. A. Belden, the 
retiring president, urged granting the 
commercial man a fair measure of the 
time and patience hitherto given to the 
engineer to accomplish worth-while re- 
sults and made a vigorous plea for 
standardizing rural-line extension 
practice and for humanizing the opera- 
tion of utilities in this period of mer- 
gers. National Vice-president H. T. 
Sands of New York brought the greet- 
ings of the parent association and out- 
lined the larger responsibility before 
industry in public relations and com- 
mercial activity. The growing import- 
ance of educational work was voiced by 
E. S. Mansfield of Boston, and Presi- 
dent Belden reported excellent progress 
in the initial field work of the agri- 
cultural committee under the direction 
of W. T. Ackerman. 


COMMERCIAL PROBLEMS 


Commercial problems occupied two 
sessions on Tuesday, outstanding fea- 
tures of the program being addresses 
on merchandising, refrigeration, indus- 
trial heating and lighting development. 
C. Coolidge Tarne of the Curtis Pub- 
lishing Company spoke on “The Value 
of National Advertising in Electrical 
Merchandising”; A. B. Kimball, presi- 
dent Landers, Frary & Clark, advocated 
merchandising by central stations and 
adequate financial backing for commer- 
cial development, and Earl E. White- 
horne, commercial editor ELECTRICAL 
WORLD, talked upon the commercial op- 
portunities before the industry and the 
need of “selling” the complete electric 
home idea in place of the present piece- 
meal activities. An exceptionally fine 
session upon refrigeration followed, 
with notable introductory addresses by 
President C. L. Edgar and C. Ernest 
Greenwood of the Boston Edison com- 
pany and an inspiring paper upon mar- 
ket outlook by A. H. Goss, president 
of the Electric Refrigeration Corpora- 
tion. These will be abstracted in a 
later issue. 

The rapid advance of heavy-duty 
cooking was reviewed by Grant Call, 
manager of the commercial heating di- 
vision of the Edison Electric Appliance 
Company, Inc., who described the suc- 
cess of more than three hundred New 


England installations and sketched the 
economic value and potentialities of the 
electric cooking load. These installa- 
tions now exceed 3,328 kw. in connected 
load and consume about 6,000,000 kw.- 
hr. yearly, yielding about $200,000 an- 
nual revenue. J. D. McManns, Wal- 
worth Company, Boston, presented a 
paper on electric heat treating, and R. 
B. Brown, Jr., and J. Daniels, Boston, 
spoke on industrial lighting. W. A. 
McKay, assistant to the vice-president 
Westinghouse Lamp Company, New 
York, told of the remarkable success 
which has attended the introduction of 
the simplified-lamp program into the 
American market. 


TECHNICAL SESSION 


On Wednesday an interesting tech- 
nical session was held, in which a 
vigorous discussion of the network 
system of low-voltage distribution took 
place, with papers by D. K. Blake, 
General Electric Company, and H. 
Richter, Westinghouse company, on the 
economic aspects of network develop- 
ment. L. L. Elden, electrical engineer, 
Boston Edison company, defined the 
Edison direct-current system within the 
field of high-density urban loads and 
urged thorough analysis of every dis- 
tribution development problem before 
departing from the radial system of 
alternating-current supply. The main- 
tenance of voltages corresponding to 
motor ratings was also strongly advo- 
cated. 

A feature of the afternoon session 
was a comprehensive paper by I. E. 
Moultrop and R. E. Dillon upon oper- 
ating economies and lessons of high- 
pressure steam utilization at the Edgar 
station of the Boston Edison company, 
showing how various problems have 
been solved in the use of the 1,200-lb. 
boiler and turbine installation at this 
plant. Details will be published in an 
early issue. It is noteworthy that the 
use of high-pressure steam in this pio- 
neer installation has not only contrib- 
uted to record economy of operation, 
but has been so successful that the 
company is on the point of ordering 
additional high-pressure boiler and tur- 
bine equipment. 

At this session L. L. Elden discussed 
motor ratings, the use of the service 
factor and need of improvement in 
fractional - horsepower motors and 
urged substituting total temperature 
measurements for the present tempera- 
ture-rise method of rating motors. 

Well-attended accounting sessions 
were held on Wednesday and Thursday, 
and on the latter day a session was for 
the first time devoted to the women’s 
committee, in which public relations 
and educational problems were enthu- 
siastically stressed. The convention 
was scheduled to close Thursday even- 
ing with a public relations session. 
Topical extracts from various papers 
and addresses will be published in later 
issues, 


$8 





SEPTEMBER 25, 1926 


Good Commercial Session 


Ends Glenwood Springs Meeting of Rocky 
Mountain Division—Mr. Stone’s 
Views on State Conventions 


N THE course of a noteworthy ad- 

dress at the closing session of the 
Glenwood Springs (Col.) joint meeting 
of the Rocky Mountain Division, 
N.E.L.A., and the Colorado Public Serv- 
ice Association, of which the earlier 
sessions were reported last week on 
page 591, G. B. Buck, chairman of the 
division’s Commercial Session, said 
that for the first time commercial men 
the country over have a true concep- 
tion of their responsibility to the indus- 
try. The great objective of the Com- 
mercial National Section this year is 
to increase kilowatt-hour sales per 
capita, and this is almost its sole pur- 
pose, he declared. Aside from normal 
growth, the responsibility for increase 
in gross earnings rests squarely on the 
shoulders of commercial men, and since 
the opportunities for increased business 
in the commercial and power fields are 
to some extent limited, it is necessary 
to look to the home for the real future 
development of the electrical central- 
station business. 

Miss Isabell Davie spoke of the suc- 
cess of the work of the women’s com- 
mittees all over the country and said 
that the women of the industry have a 
still greater mission to perform, which 
is in the electrification of the home. No 
one, she said, can so successfully bring 
this about as the women within the 
industry. 

Officers elected for the ensuing year 
for the Rocky Mountain Division, 
N.E.L.A., are: President, W. C. Sterne, 
president and general manager Summit 
County Power Company, Denver; first 
Vice-president, C. L. Stannard; second 
vice-president, E. P. Bacon, and third 
vice-president, J. A. Clay. The Cole 
rado Public Se- © ociation elected 
~~, icity manager 
Mount: __ . elephone & Telegraph 
Company, Denver, as president, H. S. 
Robinson as first vice-president and 
V. L. Board as second vice-president. 
0. A. Weller will continue to serve as 
secretary of both associations. 


STATE CONVENTIONS 


In the report published last week it 
was stated that E. F. Stone, president 
of the Colorado Public Service Associa- 
tion, had recommended that state meet- 
Ings be abandoned and that efforts be 
directed toward a greater annual con- 
vention. This was inaccurate. Mr. 
Stone recommended that meetings of 
the state associations of Colorado, 

yoming and New Mexico be rear- 
Tanged to permit a greater and fully 
Co-operative joint annual convention. 
He Suggested that each state associa- 
tion hold one purely local convention 
each year to transact business of local 
character only, recommending further 
that the Rocky Mountain Division limit 
its convention activities to the one an- 
tual joint convention at Glenwood 
Springs and that such convention be 
fully and officially participated in by 
each state association. This plan, Mr. 

tone believes, would result in greater 
and far more beneficial co-operation 
etween state associations, greater and 
More representative attendance at the 
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joint convention and the accomplish- 
ment of a greater amount and a higher 
quality of work in the three states in- 
volved, jointly and severally. 





Stanford University’s Experi- 
mental Generators Tested 


Successful testing of the six labora- 
tory transformers built for Leland Stan- 
ford University at Palo Alto, Cal., and 
rated at 2,100,000 volts, is reported. 
The tests, made this week under the 
supervision of Prof. Harris J. Ryan, 
marked the opening of the laboratory, 
where scientists gathered to witness 
the electrical display, in which an are 
of varicolored flame shot across a 20-ft. 
gap between two electrode plates. 
After making three tests the plates 
were replaced with electrode points, 
and an even more spectacular demon- 
stration resulted. The corona was 
more pronounced, and when the are was 
created a loud explosion followed. 

Each unit is rated at 350,000 volts 
high-tension, 2,300 volts low-tension, 
and weighs 22 tons. They have been so 
designed and constructed that they may 
be used in every manner of connection 
for the whole range of voltage, single- 
phase or three-phase, up to 2,100,000 
volts single-phase, 1,200,000 volts three- 
phase, and lesser voltages. 

The principal use of these trans- 
formers will be to discover methods of 
transmitting exceptionally high voltage 
and to lessen if not entirely eliminate 
existing losses in power transmission. 
A large tract which is part of the labo- 
ratory property will be used in the ex- 
periments, including the study of the 
nature of lightning and other electrical 
phenomena. 

The laboratory was built for Profes- 
sor Ryan by Stanford University, with 
the financial aid of power companies. 
Two years was required to assemble 
the equipment, including ‘the trans- 
formers, which, made at the Pittsfield 
works of the General Electric Company, 
are the largest ever constructed. 





Virginian Railway Electrifica- 
tion Completed 


The completion of the fifteen-million- 
dollar electrification program of the 
Virginian Railway and the inauguration 
of 132 miles of electrical service from 
Roanoke to Elmore, W. Va., was an- 
nounced on Monday of this week. Elec- 
tric service over the line between El- 
more and Princeton. was begun in 
September, 1925. The completion of 
the last lap between Princeton and 
Roanoke was marked by the transpor- 
tation of a train of 9,040 tons, which 
was pulled into Roanoke by one of the 
Virginian’s three-unit electric locomo- 
tives. 





Electric Freight Engine Pulls 
108 Cars 32 Miles an Hour 


A two-unit electric freight engine 
built by the American Locomotive Com- 
pany and equipped by the General 
Electric Company was tested on New 
York Central Railroad electrified tracks 
last Sunday between Harmon and New 
York City and pulled a 108-car train, 
stretching nearly a mile, at a maximum 
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speed of more than 32 miles an hour, 
without heating or encountering other 
difficulties which have impeded the use 
of electric engines for heavy duty. The 
total distance covered in three round 
trips was 144 miles. As a result, the 
New York Central will add several sim- 
ilar engines to its equpiment for use 
over the electrified parts of its line. A 
steam engine previously attached to 
the train attained only 5 miles an hour. 

The locomotive is 68 ft. long, stands 
14 ft. high from the track to overhead 
and weighs 170 tons, distributed on each 
of the eight axles. The wheels, 42 in. 
in diameter, are all drivers. Eight 
motors, one mounted on each axle, cre- 
ate a total of 3,200 hp. on the standard 
one-hour basis. The two units are 
joined in such a manner as to allow the 
locomotive to flex in the middle when 
going around sharp curves. Each unit 
consists of a cab and two. four-wheel 
trucks, so arranged that controls in 
both ends allow it to be run in either 
direction without turning. Safe run- 
ning speed is put at 60 miles an hour. 





Railway Electrification Papers 
at Basle 


A leading subject discussed at the 
sectional meeting of the World Power 
Conference ‘recently held at Basle, 
Switzerland, in addition to those already 
noticed in these columns, was railway 
electrification, on which reports were 
presented from most European coun- 
tries, the United States and Japan. 

William S. Murray, consulting engi- 
neer of New York, who represented this 
country, took a broad view of the situa- 
tion. His main contention was that the 
use of electrical energy for railway 
operation has fallen far behind the use 
made of it for other purposes. The 
revolution of the transportation system 
has not kept pace with industrial pro- 
duction. About 80 per cent of the elec- 
trical energy produced in America is 
absorbed by industry, the railway de- 
mand being exceedingly small in com- 
parison. The need of the times, Mr. 
Murray insisted, is the acceptance of 
a standard type of power for railroads 
in place of the variety of systems now 
existing. What has been done hitherto 
is a mere experiment, as upon the elec- 
trified lines of the United States only 
5 per cent of the total traffie tonnage is 
carried. Two opinions expressed in the 
paper were that in future the standard 
system of railway operation should be 
high-voltage direct current and that the 
railroad companies’ should procure 
power from public sources. 

Colonel E. O’Brien, the reporter for 
Great Britain, dealt with the broad 
economic aspects of railway electrifica- 
tion. His report stated that even in 
countries where coal was cheap elec- 
trification could effect economies in cost 
of locomotive operation and mainte- 
nance of from 10 to 25 per cent and 
that a 50 per cent increase of speed 
could be effected without proportionate 
increase in cost. Other economic ad- 
vantages referred to were reduetion in 
cost of track and depot maintenance, 
generally improved conditions of opera- 
tion and supplies of cheap energy for 
light and power. An important prob- 
lem which has not yet been solved in 
England, Colonel O’Brien said, is 
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whether the electric locomotive requires 
one or two men to operate it, and he 
thought that if this question could be 
satisfactorily settled railway electrifica- 
tion would receive a great stimulus. 
Other reports described some exist- 
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ing installations, including those on 
the French, Dutch, German, Swiss and 
Swedish railways. The report on the 
electrification of the Stockholm-Gothen- 
burg section of the Swedish State Rail- 
ways was particularly interesting, 





Ohio Power Map Is Brought Up to Date 


O RAPID has been electrical de- 
velopment in Ohio that a map of 
the power plants and interconnected 


systems in that state issued a year ago 
by the Ohio Committee of Public Util- 
ity Information is already out of date, 
and a new map, of which the one shown 
here is a simplified reproduction (the 
smaller details being omitted), has been 
The map shows that, in 


issued by it. 
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bus, are being rushed to completion. 
With these, Ohio will boast of nineteen 
superpower plants. These plants are: 

Cleveland Electric Illuminating Com- 
pany.—Avon, Lake Shore, Canal Road. 

Union Gas & Electric Company.— 
Columbia, West End. 

Ohio Power Company, Philo, Wind- 
sor. 

Ohio River Edison Company (leased 
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LARGE GENERATING STATIONS AND INTERCONNECTED SYSTEMS IN OHIO 


addition to 5,000 miles of lines of 11,000 
volts and more, there are in the state 
several thousand miles of transmission 
lines of less voltage. These lines cover 
the state, connecting Lake Erie with the 
Ohio River and Ohio electric systems 
with those of the five bordering states. 

The newest plant to be opened in 
Ohio this year is the Avon station, on 
Lake Erie, 20 miles west of Cleveland, 
while the Columbia station, on the Ohio 
River, 20 miles west of Cincinnati, was 
opened not many months ago. The Big 
Walnut plant, at Columbus, and Philo 
station, on the Muskingum River, near 
Zanesville, have been opened during the 
past year. The Mad River plant, near 
Springfield, and Picway station, on the 
Scioto River, 15 miles south of Colum- 


to Pennsylvania-Ohio Electric Com- 
pany ).—Toronto. 

Toledo Edison Company.—Acme. 

Ohio Public Service Company. — 
Melco, Warren, Edgewater. 

Dayton Power & Light Company.— 
Miller’s Ford. 

Columbus Railway, Power & Light 
Company.—Big Walnut, Picway. 


United Ohio Utilities Company.— 
Floodwood. 

Northern Ohio Power & Light Com- 
pany.—Gorge. 


Columbus, Delaware & Marion Elec- 
tric Company.—Scioto. 

Ohio Edison Company.—Mad River. 

The electrical industry in this state 
serves more than 1,100,000 customers 
and has invested $413,000,000. 
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Purchases and Mergers 


Georgia Power Company Is Formed— 
West Virginia Water & Electric and 
Kewanee Utilities Sold 


ieee the filing of a petition 
for a charter for the Georgia Power 
Company, it was announced by P. §. 
Arkwright, president of the Georgia 
Railway & Power Company, that the 
purpose of the new company is to con- 
solidate the various electric light and 
power, street-railway and gas com- 
panies in Georgia of which the stock 
has been acquired by the Southeastern 
Power & Light Company. These prop- 
erties include the Georgia Railway & 
Power Company, Georgia Railway & 
Electric Company, Athens Railway 
& Electric Company, Rome Railway & 
Electric Company, Georgia Utilities 
Company, Georgia Southern Power 
Company, Milledgeville Lighting Com- 
pany, Macon Railway & Electric Com- 
pany and the Central Georgia Power 
Company. Their consolidation will aid 
in financing the enterprise and result in 
a unification of the various operations. 
Mr. Arkwright will be president of the 
new company and H. M. Atkinson 
chairman of the board of directors. 

Conclusion of an agreement between 
the Federal Water Service Corporation 
and the American Gas & Electric Com- 
pany for the purchase of the West 
Virginia Water & Electric Company 
from the second-named concern is an- 
nounced. The West Virginia utility, 
with offices in Charleston, provides 
electric service in that city, Kanawha 
City, Malden and Vandalia, West Va. 
It also controls and operates the Dun- 
bar Light & Power Company and the 
St. Albans Electric Power & Light 
Company. Payment will be by deben- 
tures in the amount of $5,000,000, 

Purchase by the Illinois Power & 
Light Corporation of the holdings of 
B. F. Lyons in the Kewanee (IIl.) pub- 
lic utility enterprises is announced. 
Under the name of the Kewanee Public 
Service Company the electric light and 
power, street railway and gas utilities 
of Kewanee, including the former mu- 
nicipal plant, were united two years 
ago and a franchise was granted to Mr. 
Lyons. The Illinois Power & Light 
will make Kewanee a point in its inter- 
connected system and it will be reached 
by the transmission lines now extend- 
ing from Keokuk to Galva, thus giving 
Kewanee four sources of power. 

A petition has been filed with the 
New York Public Service Commission 
by the Upper Hudson Electric & Rail- 
road Company of Catskill requesting 
authority to purchase the electric plant 
of the Westerlo Electric Service, at 
Westerlo, N. Y., and to merge the latter 
with itself. 

The Central Iowa Power & Light 
Company of Fort Dodge, Iowa, has 
acquired the Palmer (Iowa) and Varina 
(Iowa) lighting plants for $13,000 and 
$11,000 respectively. The Centra! com- 
pany also expects to acquire the Burt 
system. 

The Southern Michigan Light & 
Power Company has bought the Raven- 
na-Conklin-Marne Power Company, 
which serves these villages and als? 
Eastmanville. The Southern Michiga! 
company is controlled by the Common: 


er © _— — PS fF 


ed 
id- 
ng 


ion 
ril- 
ing 
ant 

at 
ter 


ght 
has 
‘ina 
and 
ym- 
surt 


yen- 
any; 
also 
gan 
non- 


SEPTEMBER 25, 1926 


wealth Power Corporation and is allied 
with the Consumers Power Company. 

The Nebraska Electric Power Com- 
pany of Lexington, Neb., has purchased 
the municipal plant at Gordon, Neb., 
for $73,500. 

The plant owned and operated by 
A. H. Jones at Senoia, Ga., has been 
purchased by the Georgia Railway & 
Power Company. 

Without a dissenting vote the citi- 
zens of Glasgow, Mont., have decided to 
sell their municipal power plant and 
permit the Montana Power Company to 
build an extension to Glasgow from 
Malta. 

It is reported from Canada that plans 
are being formulated by the Loewen- 
stein group in Brussels for consolida- 
tion of all the old Mackenzie Latin and 
Latin-American enterprises, including 
the Brazilian Traction, Light & Power 
Company, Barcelona Traction, Light & 
Power Company, Mexican Light & 
Power, Mexico Tramways and Mexican 
Northwestern Railway. The holding 
company being utilized for this attempt 
is the Société International Hydro-Elec- 
trique, better known as the Belgian 
Hydro. This company already controls 
the Barcelona company and has a heavy 
interest in the Mexican Light & Power 
Company and the Mexico Tramways 
Company. 





West Tells Why State Could 
Not Develop Conowingo 


Speaking at the banquet of the Mary- 
land Utilities Association, which met 
at Salisbury, Md., last Saturday, Har- 
old E. West, chairman of the Maryland 
Public Service Commission, went at con- 
siderable length into the reasons why 
the Conowingo hydro-electric develop- 
ment could not have been undertaken 
by the state, as public ownership ad- 
vocates in Maryland maintain that it 
might have been. Constitutional ob- 
stacles, the interstate character of the 
undertaking, the fact that the market 
for the power is in Pennsylvania and 
the great expenditure involved put such 
an idea out of the question, he held, 
quite apart from theoretical views for 
or against state ownership of water- 
power systems. 

_At the morning session of the asso- 
ciation the discussions centered on util- 
ity problems connected with electricity, 
gas, water and transportation, the elec- 
tric group meeting under the chairman- 
ship of G. P. Mangan, sales manager of 
the Potomac Electric Power Company 
of Washington. The afternoon session 
Was given over to addresses by Dr. 
E. J. Cattell, city statistician of Phila- 
delphia, and A. Bliss McCrum, secretary 
of the Public Utilities Association of 
West Virginia. In addition to Mr. 
West, Harvey J. Hill, director-general 
of the Del-Mar-Va Eastern Shore Asso- 
clation, and Henry Holzapfel, Jr., vice- 
president of the Potomac Edison Com- 
pany, spoke at the banquet, over which 
Fred P. Atkins presided. 

Officers of the Maryland association 
are: President, R. Paul Smith, Hagers- 
town; vice-president, H. B. Potter, 
Baltimore; treasurer, H. T. Connolly, 

altimore; secretary, H. L. Shindle- 
decker. The next meeting will be held 
in February in Baltimore. 
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Briefer News 





Voters to Pass on Proposed County 
Plant Near Cordele, Ga.—Plans have 
been completed at Cordele, Ga., for a 
bond election to provide $1,250,000 for 
the completion of a county hydro-elec- 
tric dam and power plant on the Flint 
River. The project will be put before 
the electors in November. Tentative 
engineering plans for the dam and 
power plant are ready. 





Nashville’s New Generator Goes on 
the Line.—The new 20,000-kw. West- 
inghouse turbo-generator of the Nash- 
ville (Tenn.) Railway & Light Com- 
pany went into permanent service last 
week, bringing the total capacity of the 
Nashville company up to 48,000 kw. 
With -sthis new equipment Nashville 
will be able to help out nearby hydro- 
electric plants in times of drought and 
even to send power to Chattanooga 
should an emergency arise. 





Genoa, Italy, Has New Steam Station 
Almost Ready.—A new steam-electric 
central station rated at 100,000 kw. and 
said to be the largest in Italy is to go 
into service in Genoa in a few weeks. 
It will be linked up with hydro-electric 
developments and other steam stations 
to supply electric power to the entire 
north Italian industrial zone. The 
station belongs to the Societa Generale 
Italiana Edison di _ Elettricita. Its 
stokers are American-made and will 
burn either American or British coal. 





Underground Systems’ Reference 
Book Under (Consideration.—A pros- 
pectus of a proposed underground 
systems reference book, similar in a 
general way to the “Handbook for 
Electrical Metermen” and the “Relay 
Handbook,” has been prepared by the 
underground systems committee of the 
N.E.L.A., and that association is now 
carrying on a questionnaire to enable 
it to decide whether the publication of 
such a work by the association is 
desirable. The book, if it is decided 
to proceed with it, will be several years 
in preparation. 





New Plant in Prospect for East 
Kootenay (B. C.) Power & Light Com- 
pany.—Industrial development in the 
Kootenay district of British Columbia 
has led the East Kootenay Power & 
Light Company of Fernie to determine 
upon the erection of a steam plant at 
Crow’s Nest Lake. The company has 
hydro plants at Bull River and Elko 
Falls, rated at 22,000 hp., and 40,000 hp. 
more is said to be available. 





Nine Years Required for Engineer’s 
Degree.—Nine years will hereafter be 
the minimum time in which the degree 
of “engineer” may be won from Lehigh 
University, says an official statement 
just issued by President Charles R. 
Richards. Beginning with the entering 
class next fall, the usual four-year 
course will lead to the degree of bache- 
lor of science in the various branches 
of engineering. Five years of accep- 
table practical experience in responsible 
charge of work after graduation and 
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the submission of a suitable thesis will 
be required before the university will 
stamp a candidate as a full-fledged 
civil, mechanical, electrical or chemical 
engineer. Coincident with this change 
will come a revision of the courses of 
study by which greater.emphasis will 
be placed on the fundamentals of engi- 
neering, mathematics, physics and 
chemistry and less emphasis on the spe- 
cialized details of engineering practice. 





Two More Trans-Mississippi Lines.— 
Two 13,200-volt transmission lines are 
to be strung across the Mississippi 
River this fall in the vicinity of the Tri- 
Cities. They will extend from the new 
Riverside plant at Bettendorf, near 
Davenport, Iowa, to Tenth Street and 
Third Avenue, East Moline, Ill., where 
a distribution plant is to be built by the 
United Light & Power Company at 
a cost of $200,000. The lines will be 
supported by high steel towers on 
each side of the river. 





New Home for Insull Interests to Be 
Built in Maine.—Work will begin soon 
upon an office building for the New 
England Public Service Company and 
Central Maine Power Company at 
Augusta, Me., the construction being 
under the direction of the Morton C. 
Tuttle Company, Boston, builder of the 
Gulf Island hydro-electric development 
near Lewiston for these interests. The 
new structure will be at Green and 
Bradbury Streets, overlooking the busi- 
ness center of the city, and will be of 
concrete and brick, 175 ft. long, 42 ft. 
wide and with three stories and a base- 
ment. Estimated cost is $175,000. 





Comparative Size of Gatineau De- 
velopment.—The record of the Gatineau 
Power Company, the International 
Paper Company subsidiary which is 
about to construct a hydro-electric plant 
on the Gatineau River with an initial 
installation of about 380,000 hp., is be- 
lieved to be unique in the annals of 
power corporations in that between 85 
per cent and 90 per cent of its output 
is already contracted for. As pre- 
viously reported, between 230,000 hp. 
and 260,000 hp. will be sold to the 
Hydro-Electric Power Commission of 
Ontario, the price being $15 per horse- 
power per year. The Gatineau plant 
will be somewhat larger than the ini- 
tial 300,000-hp. plant at Conowingo and 
will also exceed the Muscle Shoals plant 
in size. The only hydro-electric in- 
stallations in the East which excel it 
are those on both sides of Niagara Falls 
and the Duke-Price developments on 
the Saguenay River in Quebec. Its 
magnitude is shown by the fact that a 
trust deed, mortgage and pledge to the 
Royal Trust Company of Montreal for 
the amount of $250,000,000 has been 
registered. 





Stator on Way to California Plant 
Falls Down Canyon.—A 35-ton stator 
intended for the generator of the Balch 
power house of the San Joaquin Light 
& Power Corporation on the Kings 
River, while being hauled over the 
Kings River Road recently, broke down 
the outer edge of a narrow piece of 
roadbed and, tipping over, rolled into 
the bed of the river more than 100 ft. 
below. In falling the stator carried 
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with it the 50-ton trailer on which it 
rested, a 75-hp. caterpillar and a 5-ton 
truck which had been used to help the 
tractor in pulling the heavy load up 
the grades. All the crew jumped clear 
except one brakeman, who was hurled 
30 ft. and seriously hurt. Examination 
by envineers developed the fact that 
the windings on the stator must be 
replaced, which may require two 
months’ time. This will not delay com- 
pletion of the Balch power house, how- 
ever. 


Chicago Launches “Red Seal” Cam- 
paign.—Contractors, jobbers, manufac- 
turers and_ utility representatives 
gathered at a banquet held under the 
auspices of the Electric Association at 
the Electric Club, Chicago, on Sept. 
18 to hear W. L. Goodwin of the Society 
for Electrical Development explain the 
“red seal” plan. About 170 men were 
present. The final specifications and 
copies of newspaper advertising were 
distributed and complete operating de- 
tails explained. Mr. Goodwin an- 
nounced that a red seal license to the 
Electric Association had been granted. 
R. Bourke Corcoran, manager of the 
association, explained the local red 
seal specifications, which make no dras- 
tic changes in the commonly accepted 
specifications for smaller places. ° Chi- 
cago is the largest city yet to receive 
the license. ; 





McGregor (Col.) Plant Being Pushed 
to Completion—The Colorado Public 
Utilities Corporation is making rapid 
strides in the erection of a structure 
to house its new steam generating 
plant at McGregor, Col. Progress is 
also being made in the construction of 
transmission lines from McGregor to- 
ward Hayden, Craig and the oil wells 
of the Moffat fields. This company re- 
cently took over the electric light 
systems in Steamboat Springs, Oak 
Creek, Hayden and Craig. It is ex- 
pected that by fall the plant will be 
able to supply these towns and like- 
wise the mines in Routt and Moffat 
Counties. The first unit to be installed 
will have a capacity of 2,700 kw., and it 
is estimated that the initial cost of 
buildings and electrical equipment at 
the central plant will exceed $200,000. 
Ample provision is being made for addi- 
tional units as development of the ter- 
ritory requires. 


Virginia Electric & Power’s New 
Lines.—Construction of the transmis- 
sion lines by which the Virginia Electric 
& Power Company will serve Elizabeth 
City, Edenton and Hertford, N. C., is 
well under way, Superintendent R. J. 
Throckmorton announces, and the line 
through which Smithfield, Va., will be 
served will be completed this month. 
The right-of-way for the line from 
Suffolk to the three North Carolina 
cities, which passes through the fringe 
of the Dismal Swamp, has been cleared, 
Mr. Throckmorton says, and construc- 
tion gangs are erecting poles. There 
is 65 miles of line to be erected, 37 miles 
from Suffolk to Windfall, where the line* 
branches; 18 miles from Windfall to 
Elizabeth City, and 13 miles from 
Windfall to Edenton and Hertford. The 
Suffolk-Windfall line will carry 110,000 
volts and the branches 33,000. Smith- 
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field will be served by an extension of 
the 11,000-volt line constructed last 
year from Suffolk to Chuckatuck, at the 
mouth of the Nansemond River. The 
company purchased the Smithfield local 
plant some time ago and is operating it 
pending the completion of its line. 


Rates Reduced on Yakima-Walla 
Walla System. — Effecting a saving 
estimated at $150,000 annually to its 
customers on the Yakima-Walla Walla 
system in the State of Washington, the 
Pacific Power & Light Company, Port- 
land, has reduced rates on nearly all 
lighting. and power schedules. New 
tariffs have been filed reducing residen- 
tial lighting, combined residential light- 
ing and cooking, commercial lighting 
and general power schedules in all 





towns served by the company to rates 
comparable with those of towns served 
by other companies in the surrour ding 
territory. The reduction was voluntary 
and was made possible by increased 
business and improvements in operating 
methods. 


~ 



































Coming Meetings of Electrical 
and Allied Societies 


[A complete directory of electrical 
associations, with their secretaries, is 
published in the first issue of each 
volume. For latest list see ELECTRICAL 
Wor.p, July 3, page 50.) 

Wisconsin Chapter, Western Section 
International Association of Electri- 
cal Inspectors—Milwaukee, Sept. 27 
and 28. Harvey Griem, City Hall, 
West Allis, Wis. 


Association of Edison Illuminating 
Companies — Chateau Frontenac, 
Quebec, Sept. 27-Oct. 1. a 


Millar, 80th St. and East End Ave., 
New York. 
American Society of Mechanical Engi- 





ners—Richmond, Va., Sept, 27-Oct. 1. 
C. W. Rice, 29 West 39th St., 
New York. 

Public Utilities Association of West 
Virginia—Charleston, W. Va., Oct. 
1 and 2. A. Bliss McCrum, 514 
Charleston National Bank Bldg., 
Charleston. 


Empire State Gas and Electric Asso- 
ciation—Lake Placid Club, N. Y., 
Oct. 4 and 5. C. H. B. Chapin, 
Grand Central Terminal, New York. 

Pennsylvania State Association of 
Electrical Contractors and Dealers— 
Elks’ Club, Philadelphia, Oct. 4-6. 
M. G. Sellers, 1202 Locust St., Phila- 
delphia. 

American Electric Railway Association 
—Cleveland, Oct. 4-8. J. W. Welsh, 
292 Madison Ave., New York. 

American Electrochemical Society — 
Hotel Washington, Washington, Oct. 
7-9. . G. Fink, Columbia Uni- 
versity, New York. 

North Atlantic Section, American So- 
ciety of Agricultural Engineers— 
State College, Pa., Oct. 11-13. es 
Wagner, 1 River Road, Schenectady. 


Kansas Section, N. E. L. A.—Man- 
hattan, Kan., Oct, 14-16. H. Lee 
Jones, 401 National Reserve Bldg., 
Topeka, Kan. 

Electrical Supply Jobbers’ Association 
—Atlantic City, Oct. 18-22. F. 
Overbagh, 411 South Clinton St., 
Chicago. 


Electric Power Club—Briarcliff Lodge, 
Briarcliff Manor, N. Y., Oct. 25-28. 
S. N. Clarkson, B. F. Keith Bldg., 









Cleveland. 
National Safety Council — Detroit, 
Mich., Oct. 25-29. W. H. Cameron, 






168 N. Michigan Ave., Chicago. 

National Association of Railroad and 
Utilities Commissioners—Asheville, 
N. C., Nov. 9-12. J. B. Walker, 270 
Madison Ave., New York. 

American Institute of Electrical En- 
gineers — Regional meeting, New 
York, Nov. 11-12. F. L. Hutchinson, 
33 West 39th Street, New York. 

American Welding Society — Buffalo, 

Nov. 16-19. M, M. Kelly, 29 West 

39th Street, New York. 
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Winnipeg Power Agreement At- 
tacked.—An attempt is being made to 
block the power agreement entered into 
between the city of Winnipeg, Mani- 
toba, and the Manitoba Power Com- 
pany, which was noted last week (page 
596). The courts will be asked to quash 
the bylaw authorizing the purchase of 
power by the city from the company, 
involving the expenditure of $4,375,000, 
on the ground that it is illegal and with- 
out the indorsation of the ratepayers. 
The agreement between the power com- 
pany and the city was ratified Sept. 12, 
providing for the purchase of power 
for a period of between nine and eleven 
years, commencing next September. 
Labors leaders demanded a referendum. 


One Thousand Kansans to Visit Elec- 
trified Farms.—Preparations are under 
way for the accommodation of a thou- 
sand or more Kansans who are ex- 
pected to participate in a field-day tour 
of seven electrified farms near Larned 
on Sept. 29. Progress made and results 
obtained by these experimental proj- 
ects, which have now been in operation 
ten months, are to be reviewed. Coin- 
cident with the field-day tour, the semi- 
annual meeting of the Kansas Commit- 
tee on the Relation.of Electricity to 
Agriculture will be held, it is announced 
by Prof. H. B. Walker of the State 
Agricultural College, who is secretary 
and state supervisor of the committee. 
The field work at Larned has _ been 
under the supervision of H. S. Hinrichs 
of the engineering department of the 
college. Among the organizations from 
which delegations will be sent for the 
field-day tour are the State Farm Bu- 
reau, Farmers’ Union, State Grange, 
State Board of Agriculture, University 
of Kansas, Kansas State Agricultural 
College, State Irrigation Department 
and the Kansas Section of the National 
Electric Light Association. 





Texas Company to Add a Hundred 
Miles of Transmission to Its System.— 
An addition of more than a hundred 
miles of power transmission lines to its 
system in south Texas is to be made by 
the Central Power & Light Company, 
according to E. B. Neiswanger, vice- 
president and general manager. The 
projects include a line from Nordheim 
to Kenedy, one from Eagle Lake to 
Columbus and Schulenburg, and one 
from Gonzales to Luling. All this work 
is to be hurried, but the Kenedy con- 
nection will come first, with promise 
of completion by Nov. 15. Engineers 
are surveying for lines between Crystal 
City, Catarina and Cotulla, and from 
Catarina to Laredo. It is the com- 
pany’s program to add during the next 
year several hundred miles of transmis- 
sion lines to its south Texas connec- 
tions, all of them to be linked up by 
means of the interconnections at Sas- 
pamco and Spanish Pass, the interven- 
ing line belonging to the San Antonio 
Public Service Company.  Intercon- 
nected lines now run in an unbroken 
system into Oklahoma almost as far 
as the Kansas line. The Central Power 
& Light Company, Mr. Neiswanger 
said, will continue for some time to 
come to spend $750,000 every month in 
extensions and betterments. It wil! 
expend more than $1,000,000 in Corvus 
Christi and the immediate section. 
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Men of the Industry 





F. C. Hanker Made Manager of 
Central-Station Engineering 


Reorganization of the general engi- 
neering department of the Westing- 
house Electric & Manufacturing Com- 
pany has been announced by H. W. 
Cope, assistant director of engineering. 
The reorganization has necessitated the 
reallocation of several engineers, four 
being elevated to managers of engi- 
neering. These are F. C. Hanker, man- 
ager of central-station engineering; 
S. B. Cooper, manager of railway engi- 
neering; G. E. Stoltz, manager of in- 
dustrial engineering, and W. E. Thau, 
manager of marine engineering. Mr. 
Hanker, the new manager of central- 
station engineering, is a native of 
Toledo, Ill., and a graduate of Purdue 
University in electrical engineering. He 
is a member of the American Institute 
of Electrical Engineers and of the En- 
gineers’ Club of New York. Other 
appointments announced by Mr. Cope 
in the field of central-station engineer- 
ing included the following as engineers 
in their respective fields: C. A. Powel, 
generating-station engineering; R. D. 
Evans, transmission engineering, and 
C. A. Butcher, substation engineering. 
In the field of industrial engineering 
E. B. Dawson was appointed engineer 
in electrochemical and electrometallur- 
gical work. 

—_—_>—_——_ 

Owen D. Young, chairman of the 
board of the General Electric Company, 
who is president of the trustees of St. 
Lawrence University, Canton, N. Y., 
and a member of the class of 1894, has 
given to the university an outdoor 
theater on the campus to be used for 
commencement exercises, theatricals 
and pageants. The theater is to be 
called the Cammie Pendleton Gaines 
Theater in recognition of the active in- 
terest taken by Mrs. Charles K. Gaines, 
class of 1878, in all dramatic enter- 
prises at the university. The theater 
is being constructed by M. G. Merritt, 
landscape architect, of Rome, N. Y., 
under whose direction the campus and 
the lands east of the campus, recently 
bought by Mr. Young, are being 
developed. 


John W. Lieb, vice-president of the 
New York Edison Company, accom- 
panied by Mrs. Lieb, is now making an 
extensive European trip, having sailed 
on the Homeric on July 24. Recently 
Mr. and Mrs. Lieb with a large party of 
prominent Italian industrial leaders, 
former colleagues and friends of Mr. 
Lieb’s, motored from Milan to Villa 
@’Este, Lake Como, where a banquet 
was tendered the American visitors. 
On his arrival in. London Mr. Lieb at- 
tended the Oxford meeting of the 
ritish Association for the Advance- 
ment of Science, which was in session 
from Aug. 4 to Aug. 11. He has been 
visiting industrial museums in Europe, 
and to the Deutsche Museum in Munich 
€ presented a model of the old Pearl 
Street station in New York City. He 
attended the section meeting of the 
orld Power Conference at Basle, 


Switzerland, which was in session from 
Aug. 31 to Sept. 12, presiding at the 
session on Sept. 6, when the subject 
under discussion was the relation be- 
tween electrical energy produced ther- 
mally and energy produced hydraulic- 
ally. , 


P. H. Chase New President of 
Pennsylvania Association 


Philip H. Chase, who was elected 
president of the Pennsylvania Electric 
Association at the recent meeting in 
Bedford Springs, as announced in the 
Sept. 18 issue of the ELECTRICAL 
WoRLD, has been affiliated with the 








P. H. CHASE 


Philadelphia Electric Company since 
1921 as assistant engineer, supervising 
design, construction and operation of 
the transmission and distribution sys- 
tems. A native of Hanover, N. H., and 
a graduate of Dartmouth College, Mr. 
Chase received the B. S. degree in elec- 
trical engineering from the Massachu- 
setts Institute of Technology in 1909 
and the degree of master of electrical 
engineering from Harvard University 
in 1910. 

Following the completion of his tech- 
nical education, he entered the employ 
of the Public Service Electric Company 
of New Jersey, Newark, where he re- 
mained seven years, as assistant to the 
superintendent of distribution, super- 
vising distribution and substation oper- 
ation, and subsequently as assistant 
engineer on electrical station and sub- 
station design and construction. In 
1917 he joined the American Railways 
Company of Philadelphia as chief elec- 
trical engineer in general charge of 
electrical work on the various properties 
of this holding company, now the 
American Electric Power Company. His 
next connection was with the Phila- 
delphia Electric Company in 1921. 

Mr. Chase has long been prominent 
in the activities of the Pennsylvania 
Electric Association, having been chair- 
man of the overhead systems committee, 
chairman of the Technical Section, 
treasurer and first vice-president. He 
has also done extensive committee work 
in the American Institute of Electrical 
Engineers, the Illuminating Engineer- 
ing Society and the National Electric 
Light Association. Mr. Chase is the 
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author of numerous articles contrib- 
uted to the technical press and of 
reports presented before engineering 
bodies. He also holds several patents 
on cable, distribution systems and other 
engineering devices. 


E. N. Hurley, Jr., well known in the 
electrical trades through his previous 
long connection with the Thor Washing 
Machine Company and as an organizer 
and executive of young industries, has 
recently been elected to the presidency 
of the Walbert Manufacturing Com- 
pany, makers of “Isofarad” radio sets, 
the “Pentrola” and other recent radio 
developments. About six months ago 
Mr. Hurley became interested in this 
company, and he has since been engaged 
in extending channels of distribution, 
acquiring a new plant and in reorgan- 
ization of the various departments of 
the company. 


S. G. Gassaway, for the past three 
years assistant manager of the com- 
mercial department of the Oklahoma 
Gas & Electric Company, has been ap- 
pointed general manager of the Petro- 
leum Rectifying Company of California, 
with offices in Los Angeles. A graduate 
of the University of California in elec- 
trical, mechanical and hydraulic engi- 
neering, Mr. Gassaway has long been 
considered one of the leading electric 
power erigineers of the Southwest. He 
is an authority on the application of 
electricity to the petroleum industry, 
being the author of many technical 
articles and papers on this subject. 








Obituary 


Dr. George I. Alden, one of the most 
distinguished mechanical engineers in 
New England, a founder of the Norton 
Company of Worcester, Mass., and for 
28 years professor of mechanical engi- 
neering at the Worcester Polytechnic 
Institute, died Sept. 13 at Princeton, 
Mass. Dr. Alden was born at Temple- 
ton, Mass., 83 years ago. He was a 
graduate of the Lawrence Scientific 
School of Harvard University and twice 
served as acting president of the Wor- 
cester institute. He was chairman of 
the board of the Norton Company at 
the time of his death and was the in- 
ventor of the Alden absorption dyna- 
mometer and an able writer upon engi- 
neering topics. 

Robert Jemison, financial and indus- 
trial leader of Birmingham, Ala., and 
formerly president of the Birmingham 
Railway, Light & Power Company, died 
Sept. 16, following a heart attack. Mr. 
Jemison had been identified with the 
electrical interests in Birmingham for 
20 years when he retired from the 
presidency of the Birmingham Railway, 
Light & Power Company to become 
chairman of the executive board in 
1907. From that date until his death 
he had spent most of his time in travel 
and philanthropic work. Mr. Jemison 
was born in Tuscaloosa 73 years ago 
and was a graduate of the University 
of Alabama. 


William Seward Smith, a member of 
the electrical firm of Nichols & Smith 
of Brockport and Le Roy, N. Y., died 


suddenly at his home in Brockport on 
Sept. 16. 
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Keener Market Demand 


Some Substantial Gains Recorded and 
New High Points Reached—Bond 
Market Is Steady 


GAIN the preferred stocks have 

been the center of interest in the 
public utility securities markets during 
the past week, though even here there 
is a dearth of activity in comparison 
with the situation a year ago. Some 
issues have been decidedly firm during 
the past few days, notably Memphis 
Power & Light preferred, which has 
been firm at 1084. Keen demand 
existed also for such stocks as Alabama 


Power, Birmingham Electric, New 
Orleans Public Service, Nebraska 


Power, Southwestern Power & Light 
and Ohio Edison. 

Among the common stocks American 
Gas & Electric was outstanding, having 
established a new high record for all 
time. A quotation of 107% was reached 
against 103 a week ago. The previous 
high for the year was 1063 and the low 
64. The general trend of the common 
stocks has been fairly even, although 
some companies have shown unex- 
pectedly favorable earnings statements. 
Gross revenue of the Detroit Edison 
Company and subsidiaries for August 
was $3,363,496 against $2,869,417 for 
August a year ago. Net income after 
all charges was $514,278 against $395,- 
231. Net earnings of Alabama Power, 
chief subsidiary of Southeastern Power 
& Light, for the twelve months ended 
August were $6,047,607 against $4,995,- 
515 after operating expenses and taxes. 
Stocks of operating companies gen- 
erally have made a _ better recovery 
from the low point of a few months 
ago than those of the holding com- 
panies. Some of them have exceeded 
previous high records. The general 
recovery is from 50 to 70 per cent. 

Buying in the bond market has been 
fairly active and a few gains have been 
made, due partly, perhaps, to predic- 
tions of a higher bond market. Long 
Island Lighting 5’s and Northern 
States Power first 5’s made slight gains 
during the week. The effect of higher 
money rates may become a factor in the 
situation. The present basis of 44 to 5 
per cent places the bonds at approxi- 
mately the pre-war level. Whether or 
not a low point has been reached de- 
pends on a variety of factors. There 
are those who feel that it has. 

———_@ 


New Capital Issues 


During the week ended Sept. 23 the 
Tide Water Power Company made an 
offering of first lien and refunding 
mortgage gold bonds, series C, amount- 
ing to $3,750,000, the price being 98% 
and interest to yield about 5.45 per 
cent. The company furnishes without 
competition electric light and power in 
Wilmington, N. C., and vicinity and, 
through its subsidiaries, electric light 
and power will be served to a territory 
in Florida extending from St. Peters- 
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burg northward to the Georgia state 
line. These bonds, dated Aug. 2, 1926, 
and maturing Aug. 1, 1929, are secured 
by a direct first mortgage on the prop- 
erty in Wilmington and vicinity, sub- 
ject as to part of it to a closed mort- 
gage having $295,250 bonds outstand- 
ing with the public. They are further 
secured by the direct pledge of all the 
first mortgage bonds and all the com- 
mon stock (except directors’ qualifying 
shares) of the Pinellas County Power 
Company. Proceeds of the sale of 
these bonds together with proceeds 
from other issues will be used for the 
acquisition of all of the physical prop- 
erty of the Florida Power Corporation 
and the entire capital stock of the West 
Florida Power Company, to provide 
funds for the redemption of the com- 
pany’s 7 per cent debenture bonds total- 
ing $1,461,900, and in part for expendi- 
tures already made and additional ex- 
penditures to be made in connection 
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with a construction program involving 
a total of $6,000,000. 

A one-million-dollar issue was offered 
by the Broad River Power Company in 
the form of first and refunding mort- 
gage 5 per cent gold bonds, series A, 
at 934 and interest, yielding over 5.45 
per cent. These bonds are secured by 
a mortgage constituting a first lien on 
the new steam generating station at 
Parr Shoals, on approximately 70 miles 
of double-circuit steel-tower 110,000- 
volt transmission lines and on other im- 
portant property and on all additions, 
extensions, plants and systems here- 
after acquired not subject to lien at 
the time of such acquisition. 

The Northern New York Utilities, 
Inc., made an offering of an additional 
issue of first lien and refunding 5 per 
cent gold bonds, series “E,” priced at 99 
and accrued interest to yield over 5 
per cent. These bonds were dated July 
1, 1925, and mature July 1, 1955. 





Philadelphia Electric Earnings Increase 


Greater Volume of Business Leads to Larger Operating Expenses 
but Makes Possible a 12 per Cent Rise 
in Net Earnings for 1925 


N 11 per cent rise in gross earnings 
and a 12 per cent increase in net 
for 1925 show that the Philadelphia 
Electric Company’s business is enjoying 
a period of healthy growth. That the 
year’s operations would show increased 
operating costs was to be expected. 
That this rise was less than 7 per cent 
against the 12 per cent rise in net shows 
that the new business acquired was 
profitable. 
Philadelphia Electric’s income state- 
ment over a period of years has shown 
14 
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a steady growth. Gross revenue has 
more than doubled since 1919 to the 
present figure of $33,203,768, and net 
income has more than tripled in the 
same period. Last year operating ex- 
penses took $20,522,903, leaving a gross 
income of $13,004,081, which interest 
and amortization charges reduced to a 
net income of $8,113,541. Sinking-fund 
and insurance appropriations took $796,- 
670, and preferred and common divi- 
dends respectively required $265,536 
and $4,938,219, leaving a surplus for 
the year of $2,113,114. This brought 


the total surplus at the end of 1925 to 
$12,964,462. Interest charges of $4, 
203,024 were earned more than three 
times. Earnings on common during 
1925 amountea to $2.71 a share, against 
$2.53 in 1924. 

The bonded debt of the company at 
the end of the past year amounted to 
$79,964,300. A new issue of $12,500,000 
first lien and refunding mortgage bonds 
was sold last year at 994 and interest 
to yield about 5.03 per cent. Common 
stock outstanding as of March last year 
amounted to 3,186,813 shares having a 
par value of $79,670,325, par being $25 
a ‘share. Cumulative 8 per cent pre- 
ferred stock formerly outstanding, 
which was not converted into common, 
was retired at $28 a share last Septem- 
ber. This also had a par of $25. 

The story of the development of 
Philadelphia Electric is a duplication of 
that of many of the larger power or- 
ganizations. Incorporated in 1902 to 
consolidate the electric light business of 
Philadelphia, the company was formerly 
under control of the Philadelphia Elec- 
tric Company of New Jersey. In 1917 
the latter was dissolved and the stock 
of the new corporation was exchanged 
on a share-for-share basis. The com- 
pany now carries on the entire electric 
light business of Philadelphia and vicin- 
ity and of the territory southward to 
the Delaware border. Power is sup- 
plied to the Philadelphia Rapid Transit 
Company and to other railways. With 
its subsidiaries the company serves 4 
population of more than 2,100,000. 

—o—_—. 

Savannah Electric & Power to Change 
Set-Up.—Stockholders of the Savannah 
Electric & Power Company will vote 
Oct. 7 on the following proposals: (1) 
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To authorize a change from the present 
95,000 shares of $100 par common stock 
into 100,000 shares of no par, the new 
stock to be exchanged for the old in the 
ratio of four for one; (2) to authorize 
an increase in the authorized common 
stock from 100,000 to 200,000 no-par- 
value shares; (3) to authorize an in- 
crease in the first preferred or deben- 
ture stock from $1,800,000 to $2,300,000; 
(4) to authorize directors to sell all 
or any part of the new $500,000 first 
preferred or debenture stock and the 
additional 100,000 shares of common. 
Of the new common stock, 33,334 shares 
would be sold at $18 per share to Engi- 
neers Public Service, Inc. The $600,- 
000 provided by this sale would be used 
in part to complete an addition to gen- 
erating equipment to cost about $2,300,- 
000. Recently $1,700,000 of three-year 
5 per cent coupon notes were sold to 
provide part of the amount required 
for this improvement. The new pre- 
ferred stock or debentures would be 
series C 7 per cent. It would be sold 
locally in lieu of 73 per cent of prior 
series debentures, which the company 
has hitherto sold within its area of oper- 
ations. The lowering of the interest 
rate on the debentures is a reflection 
of betterment in the company’s position 
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Companies Tuesday Low Aigh 
Sept. 21 1926 1926 
Asitte1 PWR. & PAPER, com. 

NE are at ce aid 95 70; 98 
Adirondack Pwr. & Lt.—7% pf..... 106 eee se 
Adirondack Pwr. & Lt.—8% pf..... 113 rr cee 
DR Re ORE TS 106 ose . 
Allis-Chalmers Mfg. pf 110 105 110} 
Allis-Chalmers Mfg., com..........- 884 78i 94} 
Aluminum Co. of Amer., com...... 70 54} 76 


Aluminum Co. of Amer. new, pf 101 

Amer. & Foreign Pwr., pf. 25% pd... m110_ 
Amer.& Foreign Pwr.,7% pf.—no par 87] 874 

Amer. & Foreign Pwr., com.—no par 18% 15} 42% 
Amer. Bosch Magneto, com—no par 20; 16 

Amer. Brown, Boveri, Elec.. a 45} 30) 50 

Amer. Brown, Boveri, Elec., pf..... *_97 865 971 
Amer, Elec. pwr, pf ‘ . mill 102 111 

Amer. Gas & Elec., 6% pf.—no par. 95 


Amer. Gas & Elec., com.—no par... 107] 64 107% 
Amer. Lt. & Trac., 6% pf.......... 108} 105 115} 
Samer. Lt. & TIRG., COM... o. vcccvece 217 193 263 
mee. OWE. ES, OF. Bosc ccwecces 98 92 99 
Amer. Pwr. & Lt., com.—no par....m 66% 50} 72 
Amer. Pub. Serv., 7% pf.... ...06 a 95} 92 99 
Amer. Pub. Serv., com.........+.- 50 45 80 
Amer, Pub. Utilities, 6% pf........ 854 .. 

Amer. Pub. Utilities, 7% pf........ 92 

Amer. Pub. Utilities, com.......... 70 

Gime. States Bee., A... .cccocscces 2? 

Amer. States Sec. B..........-.- 2) 

Amer. Superpwr., pf.—25 ......... k 25} 23 263 
Amer. Superpower, pf......... . '96 es 
Amer. Superpwr., Class A—no par 30% 19} 374 
Amer. Superpwr., Class B—no par. 314 213 39 
Amer. Wtr. Wks. & Elec., 7% pf... 106 101} 108} 
Amer. Wtr Wks. & Elec., com.—20 58 43i 74 
Anaconda Copper.... pe 49 41} 51} 
Appalachian Pwr., 7% pf.......- 95 20 ~— «101 
Appalachian Pwr., Ist pf., 7% ‘ 95 99 102 
Appalachian Pwr., com.......... ; 78 78 83 
Arizona Pwr., 7% pf.. ie . 60 

Arkansas Cent. Pwr., pf., $7—no par £105 99 107 
Arkansas Lt. & Pwr., 7% pf........ 1014 .: 
Arkansas Lt. & Pwr., com...... . Oy 110 115 
Asheville Pwr. & Lt., 7% pf........ 11063 100} 107} 
Assoc. G. & E., pf.—$3.50—50 |... va 


Assoc. Gas & Elec., pf.—S6—no par 84 .... 
Assoc. Gas & Elec., Class A—no par 36% 254 38? 


Banc OCK & WILCOX, com... 116 ‘ oe 
Binghamton Lt . Ht. & Pwr., pf k105 105 110 
Birming} im Elec. pf.—S7—no par.. 104} © gee 
lackstone Valley Gas & Elec., pf 103 103 106 
Blackst Valley G.&E., com.—50 98} 904 118} 
Blaw-Kr com... Ae we See 45 76 
Brazilian Trac., Lt. & Pwr., com S123 e 
Broad River Pwr., pf want’ alg 93 
Brooklyn Edison, com.........-..- 152} 133 163 
Buffalo Niagara&East.Pwr.,pf.—25. 1 24% .... 0 ..+. 
uffalo, Niagara & Eastern Pwr., 
eee" S ss we ee kabas eens 30 


Catrrornia ELEC. GENE- 

RATING, pf.. ie 92 93 934 
California Ry. & Pwr., pf.......... €.99 88 115 

Carolina Pwr. & Lt., pf.—$7—no par 106. . 

Cent. & S. W. Ut. 7% pf.—no par. a2 923 $9} 96} 
Cent. & S.W. Ut., pr. In. pf.—no par a 99 93 100 
Central Ariz. Lt. & Pwr., pf........ 104 


} 
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and credit, it is explained in the an- 
nouncement. 





Customer Sales Reach 
$26,887,000 in July 


Based upon monthly reports received 
by the ELECTRICAL WoRLD from electric 
light and power companies selling stock 
direct to their customers and employees, 
it is estimated that during July a total 
of 382,000 shares were sold in this man- 
ner. The value of the stock sold is 
estimated at $26,887,000. A total of 
32,400 customers took part in the sales 
during July. 


—_—@——— 

Los Angeles Municipal Bureau Re- 
ports Earnings. — Surplus earnings 
amounting to $2,796,452 were returned 
by the Municipal Bureau of Power and 
Light of Los Angeles during the fiscal 
year ended June 30, according to an 
audit report by an accounting firm. The 
report indicates that the bureau has 
assets of $57,416,554 and that the sur- 
plus earnings of nearly $3,000,000 re- 
main after every deduction for opera- 
tion, maintenance, depreciation and 
interest on outstanding bonds. Gross 
earnings totaling $11,237,159 were re- 
turned by the bureau during the fiscal 
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year from the sale of electric energy. 
Of this sum $5,836,131 was used to meet 
expenses of operating and maintaining 
the system, $1,186,106 was set aside for 
depreciation of the plant and equipment 
and $1,418,469 was used to meet in- 
terest charges on outstanding bonds. 


Consolidated Hydro-Electric Reports 
Earnings.—The report for the year 
1925 of the Consolidated Hydro-Electric 
Works of Upper Wuerttemberg, Ger- 
many, just received in this country, 
shows net operating revenues before 
depreciation available for interest of 
$789,990, a figure representing an in- 
crease of about 13 per cent over that 
recorded for 1924. Early this year the 
Consolidated Hydro-Electric works 
floated a four-million-dollar loan in the 
form of 7 per cent first mortgage bonds. 
The net operating revenue for 1925 
amounted to two and eight-tenths times 
interest requirements on this loan. 


Montaup Electric Stock Authoriza- 
tion.—The Massachusetts Department 
of Public Utilities has authorized the 
Montaup Electric Company of Fall 
River to issue additional capital stock 
to the amount of $3,500,000. Proceeds 
will be used to reimburse the Fall River 


Unless otherwise noted the par, stated, or preference value of stock is $100.) 





Bid Price 


Companies Tuesday Low High 
Sept. 21 1926 1926 
Central Ark. Ry. & Lt., 7% pf..... 100 aa ‘a 
Central Ill. Pub. Serv., 6% pf...... a 90 87 91 
Central Ind. Pwr.. 7% Df......ccecs 87 85 934 
CORTES es GE Bikes Wicccccaccccses We stew Sawn 
Central States Elec., 7% pf........ 92 sie ees 
Central States Elec., com.......... 200 200 230 
Camtary Tit. GOGB. 2 cc cvccccsecs mild 110 116 
Chicago Fuse Mfg., com., no par.... @ 31 30 35 
Cincinnati Gas & Elec., com....... g 89} 88 95 
Cities Service, 6% pf.............. 189 864 89} 
Cities Service, pf.B—10............ . oe 7? 7 
Cities Service, pf. BB—100........ l 774 74 79 
Cities Service, com.—20........... i 443 37 44} 
Cities Service, Bks. Shrs.—10...... l 22; 19 22% 
Clarion River Pwr., pf............. 93 93 95 


k 
Cleveland Elec. Iilg., 6% pf........ 107 


Cleveland Elec., Illg.,com......... 295 inne 
Colorado Pwr., 7% pf fanaa te k 95 96 97 
Columbia Gas & Elec., 7% pf...... 114 1113 1153 
Columbia Gas & E., com.—no par.. 81% 634) 90 
Columbia Ry., Gas & Elec., 6% pf.. _90 65 96 
Columbus Elec. & Pwr., 2d pf. os 306 wae as 
Columbus Elec. & Pwr., com o~ ioe 

Columbus Ry., Pwr. & Lt., Ist pf 974 

Columbus Ry., Pwr. & Lt., pf. B 93 


Col. Ry., Pwr. & Lt., com.—no par 60 


Commonwealth Edison, com... al39{t 135 
Commonwealth Pwr., 6% pf.. 89 82 89} 
Commonwealth Pwr., com—no par.. 40} 28% 2 
Conn. Lt. & Pwr., 8%, pf 117 

Conn. Lt. & Pwr., 7% pf : . 108 

Cons. Gas of N. Y., pf.—50 59 | 


oy; ee . 
Cons, Gas of N.Y., com.-—no par 107% 87 115} 


Cons. Gas Elec. Lt. & Pwr. of Balti., 


Ce rs ms tee © ged e105} 102 107% 
Cons. Gas, Elec. Lt. & Pwr. of Balti. 

64% pf. aaa Ghai aria a e109; 108% 111} 
Cons. Gas, Elec. Lt. & Pwr. of Balti. 

PI EE hank whee ouens 7 ellly} 109 1134 
Cons. Gas, Elec. Lt. & Pwr. of Balti. 

See eas wit e127} 124 128} 
Cons. Gas, Elec. Lt. & Pwr. of Balti 

com.—no par aad e 52} 45 57} 
CORR PU BEB ES Cliccisccceccs TORR cess wi 
Consumers Pwr., 6% pf. . oes 97 
Consumers Pwr., 6.6% pf..... eee ©6521 
Continental Gas & Elec., 7% pte. pf 101 
Continental Gas & Elec., 7% pr. pf. 97} 
Continental G.&E., com.—no par. . 145 
Crocker Wheeler, com............. 20 
Crocker Wheeler, pf............... 56 
Darras PWR. & LT., 7% pf.... 106 


Dayton Pwr. & Lt.. 6% pf......... 99} 


e136} 1234 141} 


Detroit Edison, com....... 
Dubilier Condenser & Rado, com.— 

ia o's 2 outs mec ad a ee ne Kan 5i 4} 11 
Dubuque Elec., 6% pf............. 94 93 98} 
Duquesne Lé., 7% Dh..cccccccccccs 4115 112 115} 
Easr, DE WR ened + ven ees 103 80 104 
Eastern New York Util., com...... 65 70 75 
Eastern States Power.............. 14 owaw ! sted 
Eastern States Power, pf........... 89 
Eastern Tex. Elec., 7% pf......... 104 sak. “igh 
East. Tex. Elec., com.—no par...... 75 70 80 
Edison Elec. I!lum. of Boston, com.. m227 207 250 
E. Paso Elec., com.—no par....... 70 70 94 


3id Price 


Companies Tuesday Low Hist 
Sept, 21 1926 1926 
E. Paso Elec. pf... . ee 


Elec. Bond & Share, 6% pf 1 107} 103) 109} 





E. Bd. & Share Sec., com.—no par.. / 70 56) 86 
FE}. Household Util waewe . @ 14} 13 25 
Elec. Investors, 6% pf.—no par.... a was wate 
Elec. Investors, com.—no par a 40} 30} 743 
Elec. Investors, 10° pd. receipts. . . 20 12 56 
Elec. Pwr. & Lt., ctfs, pf........... 95} 89} 98} 
Elec. Pwr. & Lt., ctfs.. 40% pd..... 104 a 

Elec. Pwr. & Lt., etfs. full pd....... £104} 103 110} 
Elec. Pwr. & Lt., ctfs., com—no par. 18} 153 343 
ME a Siig eo Lwin vielal Gar aie ss wa 62} 613 784 
Elec. Ry. Securities, com.—no par..m 6 4} 10 
Elec. Storage Battery, com.—no par. 893 71k 94} 
Elmira Wtr., Lt. & R. R.. 7% pf... 99 99 99} 
Emerson Elec., pf............ oi 100 = 104} 
Empire Dist. Elec., 6% pt ‘ 82 88 
Ns Mick cnp adic cncenee 263 21 32 
Engr. Pub. Serv., pf.—no nar......m °%6 87 96 
Engr. Pub. Serv., com.—no par..... m 21} 213 244 
Eureka Vac. Cleaner, com.—no par... 53 43 56 
Farrpanxs MORSE, ptf coos BIOS 108% 115 
Fairbanks Morse, com.—no par.... 47; 46 59} 
Federal Lt. & Trac., com... niet 30? 28 39% 


Federal Light & Traction, pf 
Federal Utilities, pf ; 
Federal Utilities, com. alae un 
Ft. Worth Pwr. & Lt., 7% pf..... 


Ga LV wae os -HOUSTON 
D 


ELEC., 6% 0 SO Ae 53} daa 
Galveston-Hstn. El., com.... .. 22} ae 
CRIES QUE nies co ccuntuacces 87} 79 95} 
Gen. Elec., special—10.... ....... 11} il 11} 
Gen. G.&E., (Del.) com. A no par. 47} 34 59 
Gen. G.&E., (Del.) com. B no par.. m 45} 45 48} 
Gen. G.&E., (Del.) A pf. $8 no par.. £108 1054 113 
Gen. G.&E., (Del.) A pf. $7 no par.. k 98} 95 992 
Gen. G.&E., (Del.) pf. B : . B 92} 92t 96 
General Public Service, pf mi04 90 106 
General Public Service, com... .. m 12 12 16 
Ga. Lt., Pwr., & Rys., 6% pf. 95 82 98 
Ga. Lt., Pwr. & Rys., com m 70 65 80 
Ga. Ry. & Power, 8%, pf ‘114 112 114 
Ga. Ry. & Power, 7% pf.......... 103 wrote a 
GO: By. S Pes SR Wie ciccccccs £120 105 145 
ee AD. Ser 120 ey 
Gt. Western Pwr., 7% pf.......... 2100 eee 
Tpano at =b. Se —_—— mace 
Il. No. Utilities, 6% pf............ a 91 90 92 
(i . T'S. Forres 98} ; 
Ingersoll Rand..... nal aaah ceeded zk 96 80; 104 
Int. Combus. Engr., com.—no par 44} 334 64) 
Int. Utilities, class A—no par...... k 30 25 39 
Int. Utilities, class B—no par...... 4} 34 9% 
Interstate Pwr., pf., no par......... 92 : 
Interstate Pub. Serv., 7% pf....... 96} 96} 99 


Iowa Ry. & Lt., 7% pf... 


Jersey CENTRAL PWR. & LT., 





Jersey Central Pwr. & Lt., pte. pf... 110 954 112 
Jersey Central Pwr. & I... com.— 

Sin caddanss sascdocdivasccess 45 45 50 

| Johns-Manville, com.—no par...... 143 130 165 


Stock Exchange: aChicago; bSt. Louis: cPhiladelphia; dBoston; eBaltimore; fMontreal; gCincinnati; hSan Francisco; iPittsburgh; sWashington kBid, low, high 


Saturday, Sept. 


18, IBid, low, high, Wednesday, Sept. 22. 


mLatest quotations available 








678 


ELECTRICAL WORLD 





VOL. 88, No. 13 


Stock Quotations of Electric Light ad Pewee ond Manufacturing Companies (Continued) 


(Prices on New York stock market unless otherwise noted. Unless otherwise noted the par, stated, or preference value of stock is $100.) 














Bid Priee 

























Bid Price Bid Price 
Companies Tuesday Low High Companies Tuesday Low High Companies Tuesday low High 
Sept. 21 1926 1926 : Sept. 21 1926 1926 Sept. 21 1926 i994 
N . — 1 a = — 
Kaneasorny pwn, ein. gt. nia, agg yiae | Ne fedpoe zune Gece ot gos 98 108 | Be Gat a ae a ks 8 
Kansas Gas & Elec., 7% pf. ex. div. 1102} 9 : 03 No. eae Pwr., com. —ho 0 Da. = 14} ii ‘261 Southern Cities Utilities com.) sn tae cae 
ee aay ig gl ella qi «914 = 95 | No. Ohio Trac. & Lt. 6% pf......: 80 78 Southwestern Lt. & Pwr. A........ 60 
Kentucky on M6 % DE..... esse eee é gt “ ---+ | No. Ohio Trac. & Lt.. 7% pt 94 88 56 Southwestern Lt. & Pwr., B........ 60 
aaa a fea, 6%; sane se sane > aad lime No. Ont. Lt. & Pwr., ae; 83  .... .... | Southwestern Lt. & Pwr., $6 pf..... 83 : 
oe Fem ag” FREE 961 “95° ‘97° | No Ont. Lt. & Pwr., com k73 45 75 | Southwestern Pwr. & Lt.. 7% pf.... R103 100° is’ 
Keystone Pwr. & Lt. 7% pf........ } ‘ No. States Pwr., 7% Dp’ 101 ... .... | Springfield (Mo.) Ry & Lt. pe pr. 99 9 100 
L a —— ie 7... ; ist 97 136} es aoe & Elec., 8% °* 56 53} 57} 
ACLEDE GAS LT., com....... 159 146 1753 | Oo Jexas Elec., 6% Di oo .++ sees | Standard Gas & Elec., 7% Bt. A RE. 
Lehigh Pwr. Sec., com’—no par... . . 16} 10 22 No. Texas Elec., Com...........00. 20 Standard Gas & Elec., ‘com. —no par. 54} 51 69 
Long Island Ltg., 7% pf........... 107% 136° id O qranders Fwr. wit. of. See a 984 aK Awag 
Long Island Ltg., com.—no par..... 2C 20 150 HIO BRASS, com. B—no par 74 70 79 Ss 5 ee eat 
Los Angeles Gas & Flee, 6%,pf..... 97 -;.. -3.. | Ohio Brass, pf.............. ec. 300 0B (O1OL | Betaneen eT: Cem. fe Dat......... ie its ia 
Louppilie Gas & Elec., Class. A 24} 22% 26% | Ohio Gas & ma FA Es goa kn 94 92 95 Syracuae Lighting” ge eer paw ceneces Hn 105107 
/ Ohio Pwr., 6% pf... Fee east e 94; 93 96 | Syracuse Lighting, com........... 340 260° 355° 
ANHATTAN ELEC. SUPPLY.. 80 56 873 | Ohio Pub. Serv., 6% pf............ 1964 90 96} aS 
Manila Elec., com.—no par........ 445 274 45} | Ohio Pub. Serv. 7% pfooe. 2222552! i 99 9% 100 | 7 ' 
Maytag Mfg., com................ 23 19 24} | Ohio River Edison, Pf............. 101 bee es - ag ELEC., com. i ied Be an oe 50 48 67 
Memphis Pwr. & Lt. pt. $7, no par 108 103 109 Oklahoma Gas & Elec., pf......... 96 — = fn ‘62 0 of Ni aaa aah On 1 woke oe 
etro. Edison, pf.—$6—no par... .. 97 bkhaee im “ ih Ue te000 26 600 ‘na 
Metropolitan Edison, pf..$7.nopar. 103 .... .... wait ions Terre Haute, Ind. & East Trac., pf. 20 2 
Metropolitan Edison, com., no par.. 45 45 50 Paciric ones — % vt.. 100 + iia 183] Terre Haute, Ind. & Fast. Trac., com 1 1 7 
Middle West U tities, ie repr 1064 111} | Pacific Pwr. & Lt., 7% Df..-.--..-. 103" 98 102} | Tide Waser Fer, 8%; “i atte — 
iddle West Utilities, 79 F en pt. alld; 23} "soy © MOTOS 2 Se O PT... wees 2 “ 
Middle West Utilities, com.—no par. a114} 108 134} Nem adh BAG ‘epwr pt ne s at ‘ ¥ ‘we gas tone eee Bearing, com—no par 62} 44] 64} 
Midland Utilities, pr. In. pf........ ai02} 98 104 | penn-Ohio Edison, 7% pt- oe. oe Tee oe 2 < vette eeee eens mig Ml 113 
Midland Utilities pf. A............ a 99 96 994 | pPenn-Ohio Elec, 707 pf 95 ‘93° “06° | Todor - on DPE veseesesaee 11024 101 103 
Milwaukee Elec. Ry. & It., 7% pf.. 98 100 102 Penn-Ohio Pwr. & Lt., aaeoe °°" 97 94 97 Tri-Ci 4 son, 77 Poe ceceesessece 100 ase P 
Milwaukee Elec. Ry. & Lt., 6% pf.. 91 87 (884 | penn-Ohio Pwr, & Lt, 8% of... 108 94 ri-City Ry. & Lt.,6% pf..... 211: 87 87} 89 
Minn. Pwr. & Lt., 7% Df.....--+-- 104 100 104 | penn Pwr. & Lt.—$7—no par...... 2107} 103° 1084 
ore fer. & 3A.. Bh we teee eens aS cose cece | Bem Um, OEY. 7% Bl... ..0.. 00 103° 96 103'| UniTep GaAS& ELEC., 6% pf.. 97 <*... .... 
ae ees Bee” ae et 60 Penn Pub. Serv., 6% pf..........- 87 85 90 | United Gas & Elec., com.—no par..m 57 56 66 
oe See beet ok * Penn Wtr. & Pwr., com......... 1. e160 141 171 | United Gas & Elec. (N.J.),5% pf... 72 .... ..., 
ee” eae Phila. Co., 6% pf.—50...0.020220: 50 47} 514 | United Gas Impr.—50....'...... Selly “B44 iddj 
Mohawk’ Hiudson Pwr. "2na’ ‘pf— Phila. Co., com.—50...........++: 73 59¢ 76} | United Lt. & Pwr.. pf—$4—no par. 50 44 51 
—_— — son +» 2nd p 99} Phila. Elec. cae Chet haon was 6 ce 51 41 grt United L. & P. pf.—$6.50—no par... 87 81 91 
I ia eee 99 eatin as = 4 i l 
noha Msc oii-—ao ak Lah ay | RUMRRUPR cule Bic 0 vim gap Mel AL | Une Hg Bore come Bone par g HB ht 
Moatana Fwr., pi...........-+.-.. @ll7} 103) 119) | Portland Elec. Pwr., 6% ac 84 3.2) Lill | Utah Pwr. & Lt., 7% pf........... N01} 991038 
Sn ears aero sen b sees: 1 73% Portland Elec. Pwr. 6° 2nd pt. W1o0ofiil IIIl | Utiea Gas & Blec., 7% pf....22222) 104 we! 
ontreal PWr., COM......+++++++++ a -++ +++ | Portland Elec. Pwr., com.......... BF. ac asus: | RIO ERROR, OME. C5. «oc ace c Se écxs aoe 
Beeeriege eeaee Bre’ Benen ness, 3 Potomac Elec. Pwr., pf............ j107# .:::  :... | Utilities Pwr., & Lt., 7% pf... 2222: ae. cea: ae 
Mountain States Pwr.. com........ Pwr. Corp. of N.Y., com—no par...m 79 77: 90} | Utilities Pwr.& Lt,comA...2.2 22, 31 (28) 37 
Pwr. Gec., Df.—M0 PaP... 0... cccces k 23 10 29 Utilities Pwr. & Lt., com. B, ex. div 
Nassau & SUFFLOK, LTG., pf. . ame oy com po DR cscs saws rk 6 4 13 I 56.50 4isd's-0 Sue Wain awe ew Oe R14 13; 18 
National Carbon. pt Bepeiesaasse es 13% 135 133 a me of =e J 22D - ea eemoe risit sont = 
National Electric Pwr-A........... a 24} } . Serv. of N. % 2 é 23 
National Elec. Pwr., pf............ a 94 92° 96} | Pub. Serv. of N. J., com. no par... 97 72 975 Vermont HYDRO - ELEC., ° 9 
Nat. Lt., Ht. & Pwr., com......... 24 22 25 Pub. Serv. of No. iil. ee * a102 1004 106 Vin { p. BSS Mt bebe “ead nag 82s 9% 40 ane 4 96 
National Lt., Ht. & Pwr., 5% pf.... _72 71 73 Public Serv. of No. Til., 7% aoe ails) 112 (116 vieuinia clee. 5 Pwr, oD ° 101 105 
National Pwr. & Lt., pf..$7—nopar. 1013 96 102} | Pub. Serv. of No. Ill, com.—no par @131} 128} 140 rg vw nd 6k Pe rr £108 102 = 104 
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- er 89 Rochester Gas & Elec., 5% pf...... 895 80 ‘98° | West Penn Pwr. pf..... 00000 ...01 r1i3, 108114 
5 Cena ho Seu....... 97; ‘98° 9g] | Rochester Gas & Elec., 6% pf...... 1013... .... | West Va. It. Ht. Geer, 7 7% pt 944 95 98 
. a o z 4 ’ ; 3 
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ee ae ae 109 98 112 iS 5 : : Western States Gas & ‘Elec. ‘7% 92} wae 
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Gas & Elec., pf... -...... 22+ BO ENG | Mh nn ence eer enscneesocene 97 97) 98% | Westinghouse El. & Mfg. com—50. 69% 65 79} 
Niagara Falls Pwr., 7% pf.—25.. 28i 27% «6285 Salety SR I as so eo s0.s 3.0 k 52} 42% 544 | weston Elec. Instrument, Class. A.. k 30} 27: 32 
Niagara, Lock. & Ont Pwr.,7% pt... 109 110 111 St. Joseph Ry., Lt., Ht. & Pwr., pf.. 67 60 70 Weston Elec. Instrument, com...... 164 134 193 
No, Amer., 6% Df.—50..........-- St, «6-48 = S28 | Bervel Corp.,................eee0s 16 16 22% | Wheeling Elec., pf..... epee 93 91 «97 
No, Amer., com.—10.......... , Bl 42 67 Sierra Pacific Elec. com..........: 26 23 28} Wis. Pwr., Lt. & Ht., 7% pt’ 1.222: k 90 85 90 
No. Amer. Edison pf.—no par...... R796t 91% 964 | Sioux City Gas & Elec., 7% pf... .. 98) .... -- | Worthington Pump, pf. A.......... k65 66 80 
No. Amer. Lt.& Pwr., p mi0l 88 104 | §. E. Pwr. & Lt., pf.—$7—no par.. 199 .... . | Worthington Pump, pf. B E51 5365 
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N.C. Pub. Serv. pf.—$7—no par... 92 oses esses | BO. Calif, Edison, 8% pf.—25...... 33 32} 33} 
Northeastern Pwr., com 18} 173 36% | So. Calif. Edison, 7% pf.—25 275 Ba “8 Yapxin RIVER PWR., 7% pf... 11063 102 107} 
No. Indiana Gas & Elec., pt. A.. 100 98 —:108 | So. Calif. Edison, 6% pf—25...... 243 | Yale & Towne, com.—25.......... k 70} 60) 72 
= owe = : en = ——- es —_———_ - —— ——————— — 
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Saturday, Sept. 18, JBid, low, high, Wednesday, Sept. 22. mLatest quotations available. 


Electric Light Company, the Blackstone 
Valley Gas & Electric Company and 
the Edison Electric Illuminating Com- 
pany of Brockton for advances made to 
the Montaup company to pay for the 
construction of its power plant, trans- 
mission lines and equipment as well as 
for the payment of future additions and 
improvements to its plant and system. 
At the same time the department au- 
thorized the Fall River Electric Light 
Company to subscribe to 16,761 new 
shares of common stock of the Montaup 
company and the Edison Company of 
Brockton to subscribe to 4,437 shares 
of this stock. 





Public Service Company to Offer 
Five-Million-Dollar Issue.—The Public 
Service Corporation of New Jersey has 
announced plans for another customer- 
ownership campaign to open Oct. 1. 
An offering will be made of 6 per cent 
cumulative preferred stock, amounting 
to $5,000,000, at par and accrued divi- 


dends for cash, or at the rate of $10 a 
share monthly. Interest at the rate of 
6 per cent annually will be paid on in- 
stallments, and the purchaser will re- 
ceive the accrued dividends when he 
completes his purchase. In previous 
campaigns the company has sold 7 and 
8 per cent preferred shares to cus- 
tomers. 





Narragansett Officers Oppose 
Outside Control 


Following last week’s offer of Bond 
& Goodwin, Inc., investment bankers, 
Boston, to pay $86 cash per share of 
Narragansett Electric Lighting Com- 
pany (Providence, R. I.) stock, Presi- 
dent E. A. Barrows of the Narragansett 
company issued a statement to stock- 
holders on behalf of the board of direc- 
tors pointing out that the price offered 
is the same as that conditionally offered 
by the Rhode Island Public Service 
Company in its original tender; that 


the stock is worth much more than this 
price, and that the company’s business 
is growing so rapidly that it will be 
necessary to secure additional capital 
early in the coming year. This state- 
ment further points out that it is fair 
to assume that the purchase of stock 
by this concern is looking to the con- 
trol of the Narragansett company either 
through the merger plan or, if that does 
not become effective, by outside in- 
terests. 

“In recent attempts to buy control 
of important public utilities,” says Mr. 
Barrows, “the market price of the stock 
involved has advanced to several times 
its previous market value. The an- 
nouncement that Bond & Goodwin will 
retain the stock or resell it if the mer- 
ger plan does not become effective is 
also an indication that they think it is 
worth in excess of $86 per share. These 
are possibly speculative features of the 
present situation, but it is reasonable 
to give them weight in considering the 
desirability of selling at the presen’ 
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offered price. The directors of the 
Narragansett company believe that 
neither the merger plan nor control by 
any outside capital is in the interest of 
this community or the consumer.” 

None of the directors is depositing 
stock under the offer of Bond & Good- 
win, Inc. 





Central-Station Revenue 13.9 
per Cent Over Last Year 


Reports received by the ELECTRICAL 
WorLtp from central-station sy:tems 
representing 75 per cent of the total 





a eet 
c 


. 
a 


ws 


a 


et re Tet 


lars) 


Th lee/ 
ee Tel] 
tte Reale \ 


Revenue of Central Station Companies 
— 
rs 


(Millions of Dol 


Total Monthl 
Be eee 
a’ ‘ 
ee ee 





generator rating of the industry indi- 
cate that the total gross revenue from 
the sale of energy during the month of 
July was $128,800,000, an increase of 
$15,700,000, or 13.9 per cent over the 
same period for 1925. The operating 
and maintenance expenses totaled $61,- 
800,000. 
—— 

Florida Public Service Securities 
Listed —The Boston Stock Exchange 
has authorized the listing of additional 
6 per cent first mortgage bonds, series 
B, of the Florida Public Service Com- 
pany, dated 1925, and due April 1, 1955. 


Massachusetts Lighting Stockholders’ 
Rights.—Acting under authority granted 
to them by the shareholders, the 
trustees of the Massachusetts Lighting 
Companies have voted to issue 11,085 
additional common shares and to offer 
to all shareholders of record at the 
close of business Sept. 15 the right to 
subscribe to such new shares in the 
proportion of one new common share 
for each ten shares of common or pre- 
ferred held, at $57.50 per share. 


Montreal Company Calls Special 
Meeting.—Shareholders of the Montreal 
Light, Heat & Power Company will con- 
vene at a special meeting Sept. 29 to 
authorize a total bond issue of $75,000,- 
000. Should the bonds be ratified it is 
planned to issue first mortgage 5 per 
cent twenty-five-year bonds to the 
amount of $30,000,000 to retire 650,000 
Shares of 6 per cent preferred stock 
($50 par value). 
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Makes New Records 


Pacific Gas & Electric’s Sales Have Risen 173.6 per Cent and 
Gross Operating Revenues 157.6 per Cent 
in Ten Years 


HE Pacific Gas & Electric Com- 

pany, which provides service in elec- 
tricity, gas and water over a huge area 
in California, is an operating as dis- 
tinguished from a holding company. 
Incorporated in 1905, the company has 
expanded rapidly and today owns all 
the properties which it operates except 
a few which are under lease. Last year 
it served 813,698 customers in a 59,000- 
square mile area with a population of 
more than 2,200,000. Sales of electricity 
totaled more than 1,351,798,000 kw-hr., 
which represents a gain in ten years of 
173.6 per cent. 

The Pacific Gas & Electric’s remark- 
able growth of the past ten years con- 
tinued during the first half of 1926. 
Gross income for this period was $24,- 
999,412—a yearly rate of about $50,- 
000,000. The 1925 figure was $47,729,- 
079. Operating expenses for the first 
half-year were $14,921,381, leaving a 
net for fixed charges, of $10,078,032. 
This represents an operating ratio of 
60 per cent against one of 43 per cent 
for 1925, which is nearer the normal 
for a company of this type. 

Net earnings for 1925 were $18,830,- 
367, against $16,248,490 in 1924 and 
$11,024,321 in 1921. Bond and other 
interest, amounting to $7,078,183, was, 
therefore, earned two and three-fifths 
times—a ratio well above the general 
average, but not quite in line with that 
of certain of the larger companies, 
some of which earn their interest 
charges four times. The future outlook 
for earnings is excellent. After bond 
interest there remains $11,752,184 avail- 
able for preferred dividends, which re- 
quired only $3,265,434, allowing a ratio 
well above the average, which is about 


——. 


three to one. The balance available 
for common dividends provided for 
earnings of $9.67 a share. 

The capital structure of Pacific Gas 
& Electric has the advantage of simplic- 
ity. The face value of all securities 
outstanding last December was $264,- 
900,180, which is five and a half times 
gross earnings—little more than an 
average ratio for this type of company. 
The funded debt accounts for $161,- 
852,800, which is 61 per cent of the 
total and three and two-fifths times 
gross earnings. The debt is followed 
by $54,916,532 of preferred stock and 
$48,130,848 of common. 

A distinct improvement is evident in 
the company’s relationship between 
physical assets and capitalization. In 
the past decade the actual cost of prop- 
erties added to the system, after deduct- 
ing $13,965,352 for realized deprecia- 
tion, was $157,751,568, while the total 
par value of bonds and stocks was in- 
creased by only $132,105,122, 

Pacific Gas & Electrie’s combined 
maintenance expenditures and deprecia- 
tion reserves in 1925 were $7,337,119, 
which appears adequate to keep the 
equity behind the securities unimpaired, 
being 15.4 per cent of gross earnings. 
During the ten-year period provision 
for upkeep aggregated $53,515,716, or 
16 per cent of the total receipts from 
operation. The equipment and prop- 
erties of the company have thus been 
kept in good condition. 

During the twenty years since or- 
ganization the balance of earnings 
after deducting all costs was $112,955,- 
585. Of this 41.7 per cent was paid in 
cash dividends and 37.8 per cent used 
to retire bonds or reinvested. 





Dividends Declared 


The quarterly dividends listed below have been announced by electric light and 
power and electrical manufacturing companies: 





Per When 

Name of Company Cent Payable 
Abitibi Power & Paper, pf.. 130 Oct. 1 
Alabama Power, 7% G i oc 130=— Oct. 1 
Alabama Power, 6% pf..... 1} Oct. | 
American Brown Boveri Elec., pf. 120 «Oct. =I 
American Gas & Electric, com 2 On | 
American Gas & Electric, aks $1.50 Nov. 1 
American Power & L ight, ss $1.50 Oct. 1 
Arkansas Central Power, pf.. $1.75 Oct. 1 
Barcelona Trac., Lt. & Pwr. +pte. oA 13 =Sept. 30 
Central Illinois L t., 6% pf.. $1.50 Oct. 1 
Central Illinois Lt. 7% pf.. “. See Oe 1 
Cities Service, com*............ } Nov. | 
Cities Service, comf........ = i Nov. 1 
Cities Service, pf. and pf. B*.. 4 Nov. 1 
Cities Service bankers’ shrs*. .. 4 Nov. 1 
Coast Valleys Gas & Elec., 6% pf.. 14» Oct 1 
Coast Valleys Gas & Elec., 7% B. 13 Oct i 
Consumers Power, 6% pf.. , ‘ 14 Jan. 2 
Consumers Power, 6.6% pf.... $1.65 Jan 2 
Consumers Power, 7% pf.......... 13 Jan 2 
Consumers Power, 6% ik h 8 hax .50 Nov. 1 
Consumers Power, 6% pf.*........ .50 Dee. 1 
Consumers Power, 6% pf. ie aes .50 Jan. 2°27 
Consumers Power, 6. 6% pf. ee .55 Nov. | 
Consumers Power, 6. 6% pf.*. “ee .55 Dee. 1 
Consumers Power, 6 6% OE teeedes eer 2°22 
Dominion Power & Tr: ans., pf.. we Oct. 15 
Electric Controller & Mfg., com.... $1 4 Oct. 1 
Electric Controller & Mfg., ah 13 Oct. 1 
Electric Public Service, pf. . 13 Oct. 1 
Electric Vacuum Cleaner, com. - (ex.) $1 Oct. 1 
El Paso Electric, pf. A. tered 13 Oct. 15 
El Paso Electric, pf. es at ; 14 Oct. 15 
Empire Power $6 | SS aa cee ee eee 9 
Illinois Power, 6% pf........... : i Oct. 

‘ 


Illinois Power, 7% pf............- Oct. 


Per When 

Name of Company Cent Payable 
Jamaica Public Service, pf......... 3 Oct. 1 
Jersey Central Pwr. & Lt., pf...... 13 Oct. 1 
Kansas Gas & Elec. ; eta. Cake s+ Oa ft 
Long Island Ltg., pf. eer iF Oct. 1 
Massachusetts Lig. Cos. na ow hale at 75 Sept. 30 
Massachusetts Ltg. Cos., 6% “<< 140 Oct. 15 
Massachusetts Ltg. Cos., + $9 OF v 2 Oct. 15 
National Public Service, pf. nm mie we Cet. .] 
National Public Service, pte. pf... . 4 Oct. 1 
New England Power Asso., com... . . 37} Oct. 15 
New England Pub. Serv., pf loa i $1.75 Oct. 15 
New England Pub. Serv., - - = $l. < = 15 
New York Central Elec., pf. de Oct. 1 
Northeastern Power, cl. Ti haidan hans si! 0 Oct. 1 
Northern N. Y. Utilities, Cities «; .75 Sept. 29 
Pacific Gas & Elec., com.......... 2 Oct. 15 
Panama Power & Light, we Pecdiues 1% Oct. 1 
Philadelphia Co., com.. cteeecue Oct. 30 
Philadelphia Co., 6% pf... .-- $1.50 Nov. 1 
Public Service E lectric Powe T, ‘pf. . $1.75 Nov. 1 
Puget Sound Power & Light, pf.. 1} Oct. 15 
Puget Sound Power & L' ight) pr. pr. pf. Oct. 15 
Southwestern Gas & Elec. o pt.. $1. 55 Oct. 1 
United —_ & Power, 2 com. el. 

De Ct Sos ale ace aka ae -60 Nov. I 
United Light & Power, new com. cl. 

pe aa ee _ .12 Nov. 4 
United Light ‘& Powe r, pf. cl. A.. « .63 Oct. I 
U nited Light & Power, pf. cl. B.. $1 Oct. 1 
Virginia Public Service, Pie Pheiase 12 «=6Oct. =I 
Washington Water Power...sccees 2 Oct. 15 
Western Blscteie.. 0. ccccccccecces 23 Sept. 30 

* Monthly. 


+ Payable in common stock. 
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Manufacturing and Markets 


Trade Associations and What They May Do 


Attorney Lists Eleven, Activities Permitted Under Supreme Court’s 
Ruling—These Outnumber Forbidden Acts 
and Are of Real Value 


BY FRANCIS NEAGLE* 
Of Rounds, Dillingham, Mead & Neagle, Attorneys-at-Law 


HE proposed Electric Refrigeration 

Council group is remarkable in 
industry association work in that its 
co-operative work began almost at the 
beginning of the domestic electric re- 
frigeration industry. There was not 
the usual waiting until antagonisms 
among the members of the industry 
rendered co-operation necessary. It is 
also remarkable in that the first co- 
operative effort of the group—industry 
advertising—was for the benefit of the 
whole industry and not simply for the 
benefit of the few companies making 
up the group. It is the first instance 
I know of where joint advertising for 
many was carried on at the expense of 
a few. 

The Century Dictionary ¢@efines co- 
operation as “the act of working to- 
gether to one end.” When a lawyer dis- 
cusses, as I have been asked to do, the 
subject of co-operation many of those 
not acquainted with the work of trade 
associations immediately ask: “Wherein 
does a lawyer aid in industry co-opera- 
tion? Most of their work consists in 
saying what you cannot do.” That this 
is not the fact men who have been 
members of trade associations can well 
testify. 

Mr. Justice Holmes of the Supreme 
Court of the United States is reported 
to have said that a good lawyer is one 
who upon a given state of facts can 
best guess what the court of last resort 
will decide is the applicable law. Many 
aspects of trade association law are 
not covered by judicial decisions, and a 
lawyer dealing with trade association 
problems is always confronted with the 
fact that many prosecuting officials 
believe that the sole aim of any trade 
association is to fix prices and restrain 
competition, and every effort of a 
trade association to improve conditions 
in its industry is adjudged by this ill- 
founded conviction. 

In the realm of industry statistics 
the Supreme Court in its recent deci- 
sions in the Maple Flooring Manufac- 
turers’ Association case and in the 
Cement Association case has greatly 
clarified the legal situation. The Su- 
preme Court in these two cases for the 
first time recognized that the laws of 
economics were not intended to be sub- 
verted by restrictive judicial decisions. 
It realized that the possession of 
complete information by all the mem- 
bers of an industry tended toward the 
stabilization of prices in that industry, 


*Paper read before the Electric Refriger- 
ation Council meeting at ‘‘Waldenwoods,’ 
near Detroit, Sept. 10-12, 1926. 


and it held that the fact that these 
statistics were collected by an asso- 
ciation did not, ipso facto, make them 
illegal so long as these statistics were 
available not only to the manufacturers 
collecting them but also to the public. 


PERMISSIBLE ACTIVITIES 


I have heard many times that the 
permissible activities of trade associa- 
tions were few and that the forbidden 
activities were many. With this I thor- 
oughly disagree, for in my opinion 
there are more permissible activities 
than forbidden activities. Shortly 
stated, forbidden activities are those 
which affect free competition and which 
prevent the ultimate buyer from obtain- 
ing every possible advantage by reason 
of competitive sales effort among sup- 
pliers. These non-permissible activities 
include, of course, fixing of prices, main- 
tenance of resale prices by contract, 
agreement or understanding, mainte- 
nance of fixed discounts, maintenance 
of fixed guarantees, limitations upon 
free service, limitations upon “trade- 
ins,” ete. The permissible activities, 
however, far outnumber the forbidden 
ones: 

1. There is open to a trade associa- 
tion legislative activities looking toward 
the passage of laws which will aid the 
industry and working against the pas- 
sage of laws which will restrict the 
industry. 

2. There is a wide field of standard- 
ization open—the standardization of 
nomenclature, of sizes, of capacities, of 
ratings, of types of machines, etc. 

3. Simplification—that is, the cutting 
down of the number of different sizes 
and types of apparatus which may be 
purchased—is not a permissible activity 
by a trade association; but if a trade 
association feels that simplification is 
an advisable thing, such simplification 
can be effected through the Department 
of Commerce after a conference at 
which the manufacturers, the govern- 
ment, the public and other agencies are 
represented. 

4. Uniform cost-accounting methods 
may be worked out and put into effect 
by a trade association. With such uni- 
form cost accounting, if followed by the 
members of the association, statistics 
of cost which may be collected by the 
association are rendered completely use- 
ful by reason of the fact that every one 
knows that such statistics are based 
upon the same method of accounting. 

5. Trade associations may engage in 
collecting and disseminating credit in- 
formation and may also engage in the 
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work of a collecting agency for its 
members. 

6. Slogans may be adopted by a trade 
association for use by its members, just 
as the members of the proposed Electric 
Refrigeration Council will be able to 
use the slogans “To protect food is to 
protect life” and “Electric refrigeration 
—a way to better living.” 

7. Trade associations may maintain 
information bureaus for the purpose of 
giving the public information with re- 
gard to their industry and the com- 
panies in that line engaged in making 
particular apparatus. 

8. Traffic and transportation prob- 
lems, classification of freight rates, of 
freight, etc., are better handled through 
an industry organization than by indi- 
vidual companies. 

9. A trade association may carry on 
commercial research in a way that is 
ordinarily not possible for an individual 
company because there is an_inter- 
change of ideas among representatives 
of various companies which results in 
commercial problems being threshed out 
from all angles. 

10. Trade associations again may 
carry on programs of educational re- 
search, such as the proposed work to be 
carried on by the Department of Agri- 
culture for the members of the pro- 
posed Electric Refrigeration Council. 

11. And, finally, trade associations 
may engage in what I believe is one of 
the most important functions of a trade 
association at the present time, and 
particularly in the case of the electric 
refrigerating industry, because of its 
newness and because of the tremendous 
increase in a short period of time of 
the number of units that have been sold 
and installed—the collection of industry 
statistics. 


DISSEMINATION OF STATISTICS 


In connection with statistics it must 
be remembered that the Supreme Court 
of the United States in the Maple 
Flooring Manufacturers’ Association 
and Cement Association cases has laid 
down the rule that statistics to be 
legally collectible must be available not 
only to the members of the association 
collecting them but to the press and to 
any one who may desire to have them. 
Another requirement of statistical com- 
pilations is that the statistics of any 
one company be not identifiable. 

After the decisions of the Supreme 
Court in the cement and maple flooring 
cases it was said by some that the door 
was wide open for the collection and 
dissemination of statistics, but this, in 
my opinion, is exactly contrary to the 
fact. The Department of Justice has 
recognized and adopted the rule laid 
down by the Supreme Court in the two 
cases mentioned and has announced that 
in view of the fact that trade associa- 
tions have been furnished with guide- 
posts for their statistical activities, any 
association violating the law will be 
more severely dealt with than before, 
because its action will indicate a con- 
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scious attempt to carry out illegal pur- 
poses. 

Statistics may be collected as to pro- 
duction, as to the quantity produced and 
as to the percentage of total available 
production obtained in any given period. 
Employment conditions likewise may be 
the subject of statistical activity. Such 
conditions would include the number of 
workers by classes, the average hours 
per day or week of employment of the 
workers, the average wages by classes 
and the labor turnover. Statistics of 
shipments made can also be properly 
collected, whether by units, by classes 
of units, by total value, by price per 
class, by geographical distribution, or 
by classes of customers; that is, jobber, 
contractor-dealer, central station or con- 
sumer. Knowledge of orders received 





Business Conditions 
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or sales made may likewise be obtained 
through statistics. These statistics 
may cover unfilled orders on hand at 


the beginning of the statistical period; 


new orders received during the period 
and unfilled orders on hand at the close 
of the period. In the same way sales 
information may be collected. 

There may be statistics of stocks on 
hand. ‘There may be statistics of can- 
celed orders, which in a time of indus- 
trial crises would be very valuable. 
Prices likewise are the subject of statis- 
tical activity—prices of raw material, 
prices of finished goods and the prices 
on completed contracts where units are 
sold in quantity. And, lastly, there 
may be statistics as to costs of pro- 
duction, of selling, of management ex- 
pense, etc. 








electrical markets this week are 

the reports of extensive buying 
by the utility companies in New Eng- 
land, in the Southeastern States and in 
the Middle West, with evidence that 
construction work is being pushed to 
insure completion before winter closes 
down. In New England the greatest 
activity is in the negotiation stage, em- 
bacing a 30-mile transmission line out 
of Boston, to cost $3,500,000, and many 
inquiries for turbo-generator units. 
One power company in Chicago aver- 
aged purchases of $65,000 a day this 
week, while Atlanta reports sales of 
substation equipment totaling $22,000, 
line material worth $12,000 and $10,000 
in steam-plant lines; also transformer 
and circuit-breaker sales aggregating 
$140,000. Industrial buying continues 
good. There was a general drop in 
prices on supply lines on the Pacific 
Coast. The havoc wrought by the 
hurricane in Florida will undoubtedly 
bring heavy demands upon the market 
for line construction and wiring mate- 
rial, but it is too early to allow any 
estimate to be made. 

In New England cable, wire and cross- 
arms are in strong demand. Small- 
motor sales totaled $85,000 for the 
week. Fixtures are moving well with 
a quickening in radio and appliances. 
The New York district has been quiet 
with little utility buying but consid- 
erable activity in small motors. Large 
sizes of motors, however, were less in 
demand this last week. Construction 
material and substation equipment are 
selling strong in the Southeast. Sign 
business, too, is active and there has 
been some good industrial business. The 
Chicago section has been steady, with 
substantial power company buying and 
good activity in the industrial field. 
Steel mills and the railways show in- 
creased needs and building construction 
continues strong. In the St. Louis 
section domestic appliances are leading 
the market. On the Pacific Coast orders 
have been good in number and variety. 
Three Diesel-electric ferryboat equip- 
ments for San Francisco were sold this 
week, and interesting municipal require- 
Ments were announced both in Cali- 
fornia and in the Northwest. 


() teeta in the news of the 


New England Market Busy 
with Negotiations 


The volume of inquiries received by 
manufacturers in New England during 
the past week was heavy. Negotia- 
tions are under way for several large 
orders of equipment and supplies, of 
which one is of interest, consisting of 
supplies for a 30-mile transmission line 
extending from the Edgar plant of the 
Boston Edison company to Medway 
and involving, when completed, about 
$3,500,000. 

Considerable stocking up by sub- 


stations for standard material is re- 
ported by one manufacturer. Cable, 
wire and cross-arms are in_ steady 


demand, and a number of piecing-out 
orders are recorded for this material. 

Negotiations for  turbo-generators 
are progressing favorably. It is re- 
ported by one manufacturer that the 
number of probable installations of this 
type of equipment, in view of the pres- 
ent volume of inquiries, will show a 
large gain over last year’s fall business. 
Heavy driving equipment and power 
motors are well covered for this district, 
but the call for small motors keeps up 
and shows little falling off. As com- 
pared with last week, the sales of one 
manufacturer are about even in volume; 
another reports two outstanding orders, 
one from a manufacturer of power 
tools, another from a machine manu- 
facturer. For the district, small-motor 
sales reached over $85,000, an encour- 
aging trend. 

Industrial electric heating is progress- 
ing and a number of orders for fur- 
naces and melting pots will be placed 
shortly. As reported from one source, 
this fall will bring much activity, as 
metal users are manifesting keen inter- 
est in this equipment. 

New-construction material sales are 
steady. Lighting fixtures dominate 
this division of supplies and are moving 
well. Street-lighting projects are under 
consideration by a number of central 
Massachusetts cities. Interest in elec- 
trically driven pumping units is re- 
ported by one distributor, and elevator 
motive equipment is under considera- 
tion by a number of engineers. It is 
recorded by one firm that the number 
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of elevator installations in this district, 
all electric, will be 100 per cent over 
the number for last year. 

Household appliance sales are gather- 
ing momentum owing to a number of 
sales campaigns now running. Ranges 
are strong; irons are in good demand 
and portable lamps are showing good 
results. Radio supplies are attracting 
rapidly increasing interest. 


Quiet Week Experienced in 
New York District 


Both sales and inquiries have been 
quiet in the New York district during 
the past week. Central-station buying 
is very slow in all lines, and the amount 
of inquiries coming from this source is 
also small. Generating equipment, 
transformers and pole-line materials 
are particularly weak. Some orders for 
switching apparatus have been placed 
recently, and there is a fair demand 
for meters. Orders for small motors 
for industrial uses continue strong, and 
the demand for motors larger than 10 
hp. is better. Sales of control appa- 
ratus are good, although slightly 
weaker than last week. 


Industrial Market Active 
in Middle West 


General business in the Middle West 
appears comparatively quiet this week. 
However, activity in the industrial mar- 
ket continues and utility purchases are 
quite heavy, as indicated by the pur- 
chases by one large utility company, of 
over $65,000 per day. Good reports are 
received from the steel industry in this 
district and the railroads are buying 
track material quite heavily, one road 
placing 40,000 tons of rails and request- 
ing quotations on 160,000 tnos. One 
transit company placed an order for 
2,000 refrigerator cars. No recession 
in building activity is apparent, as every 
effort is being made to complete work 
now in progress before cold weather. 
The various power companies are busy 
with construction work and it is ex- 
pected that considerable will be done 
during the fall and winter months. 
There has been very little demand for 
apparatus, although one utility company 
purchased a 280-kva. booster set this 
week. The demand for poles, pole-line 
hardware and meters has been normal. 

Jobbers’ sales in the Chicago district 
continue good. There has been a fair 
demand for small motors and a good 
demand for conduit and wiring devices. 
Appliances are moving steadily with a 
particularly good demand noted for 
toasters and cool weather appliances. 
Vacuum cleaners continue to move 
steadily, one jobber placing an order 
this week for 1,000 machines. Incan- 
descent lamp sales are increasing with 
the shorter daylight hours and a par- 
ticularly large demand is noted for 
decorative lamps in the sprayed colors. 
No. 14 single-braid solid code wire was 
reduced in price approximately 4 per 
cent today. 

St. Louis jobbers and retailers say 
that appliances are leading all other 
departments of electrical business. For 
the past week, radio sets and equipment 
have a good lead, but heating and 
cooking appliances have been going out 
in good volume, closely followed by all 
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the other electrically driven, or heated, 
domestic equipment. There has been a 
marked slowing up of the movement of 
all classes of construction materials, 
however, the heavy buying in July and 
August having temporarily saturated 
the market. 

One of the large manufacturers re- 
ports the sale of four-100-hp. and four 
50-hp. synchronous motors to one of the 
largest manufacturers of fireclay prod- 
ucts in central Missouri. Another order, 
amounting to over $75,000, has been 
placed for motor-driven crushing ma- 
chinery to be installed by a large quarry 
company not far from Alton, IIl. 


Power Companies Buying Heavily 
in Southeast 


Purchases by central-station com- 
panies have been the strongest feature 
of the electrical market in the South- 
east during the past week. The exten- 
sive construction programs of the larger 
power companies are reflected in the 
very satisfactory movement of prac- 
tically all lines, particularly pole-line 
materials and substation equipment. 
One company placed an order for poles 
and wire amounting to $12,000 and two 
orders for substation equipment which 
will aggregate over $22,000. Another 
interesting order embraced $10,000 
worth of steam-plant equipment to go 
into the remodeling of one of the steam 
auxiliary stations of a large power 
company. 

Transformers have been particularly 
active of late, the largest single order 
during the past ten days being for four 
auto-transformers amounting to $75,- 
000. Two orders for 2,000-kva. trans- 
formers, totaling $56,000, and an order 
for eight 38,000-volt transformers are 
also in hand. The volume of inquiries 
for transformer equipment is reported 
very satisfactory. Oil-switch protective 
equipment has been active of late, and 
an order for $10,000 worth of oil cir- 
cuit breakers materialized a few days 
ago. 

A power contract was signed this 
week for a new 300-loom silk knitting 
mill in Georgia and construction and 
equipment contracts are to be let next 
week. Central-station efforts have 
served to stimulate activities in electric 
sign lines, and besides a good volume 
of small installations some larger or- 
ders are reported. Contract was let 
the past week for one installation of 
two signs, each 150 ft. long with 8-ft. 
lettering. Another sign installation to 
be undertaken in the immediate future 
will cost in excess of $5,000 when com- 
pleted. 

The hurricane which hit Florida last 
week has caused an immense property 
damage and will necessitate a large 
replacement of power lines, lamps, etc., 
but a definite estimate of the cost can- 
not be made at this time. One com- 
pany in Birminghem is sending a man 
down to Mobile to try to get 30 car- 
loads of Southern creosoted pine poles 
shipped to the Florida Power & Light 
Company immediately. This means 
about 3,000 poles. The disaster is cer- 
tain, like the proverbial ill wind, to 
blow good to manufacturers in the 
shape of costly orders for transformers 
and transmission-line equipment of 
every kind. 
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Much Business Reported 
from Pacific Coast 


The past week on the Pacific Coast 
has been of especial interest because of 
the number and variety of orders for 
electrical machinery in the California 
district. These included two 150-hp. 
motors and one 100-hp. motor for a 
Sierra paper mill and two crane motors 
of 25 hp. for a lumber mill. Despite a 
depression throughout the lumber in- 
dustry because of low prices and high 
overhead, the companies are buying ma- 
chinery and supplies briskly, using this 
period of temporary shutdown for gen- 
eral overhauling. Three more arc- 
welding sets were sold. The Modesto 
irrigation district bought $9,000 of in- 
duction-regulating equipment for volt- 
age control, and the city of Roseville 
bought two feeder-voltage regulators 
worth $1,200 each for its municipal 
plant. The early sale of several more 
such regulators to various plants is 
predicted, their use on the lines of the 
large systems having stimulated the 
smaller companies. The outstanding 
item of the week, in public interest at 
least, was the sale of three electric 
propulsion equipments to the Golden 
Gate Ferry Company for the San Fran- 
cisco ferries to Alameda. These equip- 
ments average $50,000 each and cover 
electric drive for Diesel engine and 
low-speed direct-current motors for 
field propeller control and necessary 
switching equipment. There has been 
a sharp price flurry affecting the entire 
coast in which such outstanding staple 
items as 4-in. conduit, s%-in. flexible 
conduit, No. 14 single-braid solid wire, 
24-in. loom boxes and the like, probably 
40 items in all, decreased from 5 to 10 
per cent in dealer’s cost with practically 
no restrictions as to requisite quan- 
tities. 

Central-station and industrial buying 
in Seattle and Puget Sound cities have 
been light with the exception of lamps 
for industrials and wiring and schedule 
materials for building. Last week no 
sales of generating equipment or mo- 
tors were reported, although specifica- 
tions were issued for a 300-hp. pumping 
plant for the Lake Chelan reclamation 
district. The city of Seattle asked for 
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bids for 25 tons of solid copper wire 
and two 237,500-hp. turbines, includ- 
ing transformers, switching equipment, 
etc., costing $2,689,500. 


Metal Markets Sluggish— 
Prices Generally Off 


Non-ferrous metals have been slug- 
gish through the week, except for some 
heavy buying in copper on Wednesday. 
Prices generally have tapered off some- 
what, although lead has almost held its 
own. The volume of sales has been 
much less than last week. Metal con- 
sumption continues on as large a scale 
as ever, but advance orders are some- 
what smaller. 

The heavy buying of copper last week 
proved to be temporary. Prices held 
until Wednesday at 14.30 to 14.323 cents 
delivered in the East, but the business 
was small. Consumers seem disinclined 





NEW YORK METAL MARKET PRICES 





Sept. 15, 1926 Sept. 22, 1926 


Cents per Cents per 
Pound Pound 

Copper electrolytic. ..... 14.325 14.274 
Lead, Am. 8. & R. price. 8} 8.75 
NS an 08-400 6% 0 a's 16} 16-14} 
PURONG, SBOE icc cccccs oes 35 35 
ee rere 7.45 7705 
po SS ee ee 693 69.125 
Aluminum, 99 per cent. . 27 27 


Base copper price Sept. 15, 1926, 16} cents. 


to buy except for immediate require- 
ment, but the general feeling is that 
better buying must soon develop. 

Lead is quiet and easier, although the 
volume of business has increased some- 
what. The American Smelting & Refin- 
ing Company continues its official con- 
tract price in New York at 8.75 cents. 
A fair supply is selling in St. Louis at 
8.45 cents or even 8.424 cents. There 
seems to be an expectation that the re- 
duction made last week in the Smelting 
company price is more apt to be fol- 
lowed by further declines than by an 
increase. Zinc prices held steady until 
Tuesday, when a lull in buying caused 
a slight shading of prices. The metal 
was freely offered on Wednesday at 
7.40 cents, with bids at 72 cents. Most 
of the business has been for September 
or October shipment. 








Activities of the Trade 


R. A. Lister & Company and Peet 
& Powers Unite 


R. A. Lister & Company, Inc., New 
York, announce that in order to take 
care of the increase of business in the 
sale of Lister-Bruston automatic elec- 
tric lighting plants in this country, they 
have completed arrangements for com- 
bining their present staff with that of 
Peet & Powers, Inc., electrical engi- 
neers, who have carried out many of 
their installations. This arrangement, 
it is announced, will afford a still more 
complete service to all Lister-Bruston 
clients and agents. The Lister-Bruston 
business will in future be conducted 
under the name of Peet & Powers, Inc., 
70 East Forty-fifth Street, New York, 
under the joint supervision of their 
directors and L. Burbidge, who has been 


president of R. A. Lister & Company, 
Inc., since the incorporation of the firm. 
The general policy for the sales and 
service of the Lister-Bruston plants 
will remain unchanged, plants and 
spare parts being carried in stock as 
previously. 





Winchester Repeating Arms Ac- 
quires Dunham Corporation 


Controlling interest in the George W. 
Dunham Corporation of Utica, N. Y. 
manufacturer of the Dunham “Whirl- 
dry” washer, has been purchased by 
the Winchester Repeating Arms Com- 
pany, New Haven, Conn. The Dunham 
organization will retain its identity as 
a separate company but will move to 
the Winchester plant at New Haven. 
The new board of directors is headeu 
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by Louis K. Liggett, president of the 
United Drug Company. The other 
members are Charles S. Sargent, Jr., 
of Kidder, Peabody & Company; Will- 
iam A. Tobler, vice-president of the 
Winchester company; Edwin Pugsley, 
factory manager, Winchester; R. C. 
Swanton, purchasing agent, Winchester, 
and A. James Eckert of Utica, a former 
director of the Dunham corporation. 
The officers of the company are: 
William A. Tobler, president; George 
W. Dunham, Edwin Pugsley and James 
McClymont, vice-presidents; Henry 
Brewer, secretary, and L. H. Thompson, 
treasurer. George W. Dunham, inven- 
tor of the “Whirldry” washer, who be- 
comes vice-president and director of 
the new concern, will continue in charge 
of engineering. James McClymont, for- 
mer vice-president and sales manager 
of the Dunham corporation, will con- 
tinue under the new régime as vice- 
president in charge of sales. This com- 
bination brings to the Dunham corpora- 
tion all the resources, manufacturing 
ability and strength of the Winchester 
company, comprising an extensive dis- 
tributing system with ten warehouses 
scattered throughout the country, be- 
sides salesmen and connections in all 
the leading foreign countries. 
—_—_~>_—_—_——_ 


Roller-Smith Company Makes 
Appointments 


The Roller-Smith Company, 233 
Broadway, New York, announces the 
appointment of the following new 
agents: 

The Robinson Sales Company, Polson 
Building, Seattle, for the State of 
Washington and most of Oregon. The 
Robinson Sales Company has _ been 
handling Roller-Smith apparatus on a 
sub-agency basis for some time and 
therefore is well equipped to represent 
the Roller-Smith Company in the terri- 
tory designated. 

The Ashida Engineering Company, 
Ltd., Daini, Osaka, Japan, for Japan 
(including Korea and Manchuria). 
The Ashida Engineering Company is 
one of the most important concerns in 
Japan importing electrical apparatus 
from the United States, and its experi- 
ence has been along lines such as are 
made by the Roller-Smith Company, 
namely, electrical measuring and pro- 
tective apparatus. Through this new 
connection the Roller-Smith Company 
confidently expects a large increase in 
its Japanese business. 

—_————_@———— 

The Westinghouse Electric & Manu- 
facturing Company has taken out a 
permit to erect a new two-story addi- 
tion to its plant at East Springfield, 
Mass. 

The American Brown Boveri Elec- 
tric Corporation, Camden, N. J., has 
established four district offices, located 
respectively at 165 Broadway, New 
York; 230 South Clark Street, Chicago; 
842 Summer Street, Boston, and 922 
Witherspoon Building, Philadelphia. 


The Apex Electrical Manufacturing 
Company of Cleveland has purchased 
the Apex Products Company of Chicago, 
and two well-known makes of electric 
household appliances have thus become 
merged. For many years these com- 
panies haye been separate firms manu- 
facturing “Apex” vacuum cleaners, 


ELECTRICAL WORLD 


washing machines, ironers, ete. Ac- 
cording to C. G. Frantz, president of the 
Apex Electrical Manufacturing Com- 
pany of Cleveland, the purchase of the 
Chicago Apex company means an en- 
larged production of a complete line of 
home appliances under the one trade 
name “Apex.” 

Ferranti Limited of Hollinwood, 
England, has established a branch office 
at 130 West Forty-second Street, New 
York. The name of the American 
branch will be Ferranti, Incorporated. 

The General Electric Company an- 
nounces that the Electric Supply & 
Equipment Company, 392 Elm Street, 
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Buffalo, N. Y., and 1405 State Street, ° 
Erie, Pa., has been appointed distrib- 
utor for the company’s merchandise 
products since Sept. 1. 


The Absolute Con-Tac-Tor Corpora- 
tion is moving into its new plant now 
building at Elkhart, Ind. This is a one- 
story building of tile and brick con- 
struction with a steel roof and with 
skylights. Part of the manufacturing 
departments have already begun opera- 
tions in the plant, and the office and 
shipping departments were moved last 
week. All of the manufacturing opera- 
tions will be established there by the 
first of November. 











New Equipment Available — 





Semi-Fabricated Pole 


A departure from the conventional 
steel pole or even the simple expanded- 
steel pole is becoming evident in 
various parts of the United States and 
foreign countries, not only in cross- 
country distribution but also in city 
transmission where safety, appearance 
and restricted dimensions are para- 
mount considerations. It is a semi- 
fabricated pole composed of one-piece 
double-expanded sections fastened to- 
gether by other structural members. 

One example of this construction is 
afforded at Michigan City. Ind., where 
high-voltage lines are carried through 
the city on this type of pole by the 
Northern Indiana Gas & Electric Com- 





SEMI-FABRICATED STEEL POLE 


pany. The accompanying illustration 
shows the construction. 

The design, which was developed by 
the Bates Expanded Steel Truss Com- 
pany, obviates the necessity of handling 
heavy or unwieldy pieces without de- 
manding excessive assembly work. The 
main side members are composed of 
one-piece double-expanded steel sections 
ef comparatively light weight and con- 
venient handling length spliced end to 
end. The only bolts required are those 


used in the splices, at the base, and for 
securing the structural pieces which 
join the two main side members. As a 
consequence the number of bolter joints 
and inaccessible lapped surfaces is 
minimized and the disadvantages of 
eccentric fabricated connections are 
avoided. 

Erection of the assembled pole is 
simple. It is assembled with its base 
lying between the foundation stub ex- 
tensions and the top of the structure 
pointing in the direction of the line. 
From this position it can be raised into 
a vertical position by hinging it on 
bolts passing through the base and 
stub extensions. 

The double-expanded steel sections 
differ from the original single-expanded 
truss in that the lacing between chan- 
nels forms a criss-cross design instead 
of diagonals, thus doubling the number 
of intacts of truss contacts and shorten- 
ing the unsupported length of webbing 
between channels. This construction 
increases the compression value of the 
flanges, which in the completed struc- 
ture become corner members. 





New Mill-Type Compensator 


To meet the demand for a compen- 
sator which will cover ratings above 30 
hp. on 220-volt circuits and 60 hp. and 
up on 440-volt and 550-volt circuits, the 
General Electric Company has intro- 
duced a new design designated as size 
No. 2. Two-part construction is em- 
ployed in order to meet a wide variety 
of installation requirements. One unit 
of the compensator consists of an oil- 
immersed, double-throw switch with 
temperature overload relay, push- 
button station and undervoltage release. 
The other unit consists of an auto- 
transformer. Each unit is provided 
with a conduit box. The control box 
is so arranged that the oil box may be 
lowered to allow examination of the 
switch parts and renewal of fingers and 
wedges. This unit can be wall-mounted 
or attached to a pipe support. The 
auto-transformer is inclosed in a cast- 
iron box with a removable cover to 
allow changing tap connections when 
desired. The conduit box mounted on 
the top of this case provides ample 
room for making connections. The 
front of the condit box is removable, 
the entire interior thus being accessible 
in order that joints may be tightened 
and properly taped. 
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New Trade Literature 





UTILITY EQUIPMENT.—The James R. 
Kearney Corporation, St. Louis, is distrib- 
uting a catalog covering its overhead and 
underground utility equipment, including 
screw-type anchors, solderless service con- 
nectors, porcelain expulsion plug cut-outs, 
guy-wire clips, etc. This catalog is in loose- 
leaf form and will be augmented with new 
bulletins as new items of equipment are 
ready for distribution. 


ACCOUNTING MACHINES. — ‘“‘Conser- 
vation” is the title of a bulletin issued by 





the Elliott-Fisher Company, 342 Madison 
Avenue, New York City, in which it calls 
attention to the use of the various types 
of the Elliott-Fisher machines in account- 
ing departments of public utility indus- 
tries. Illustrations showing various appli- 
cations of the Elliott-Fisher machines are 
included. 

BOILER METERS. Bulletin No. 43 


issued by the Bailey Meter Company, 2,015 
East Forty-sixth Street, Cleveland, de- 
scribes its various types of meters for 
boiler-room use. It contains illustrations 
showing applications of the meters in vari- 
ous plants and line drawings showing the 
mechanism and parts of the instruments. 
Chart reproductions giving a _ record of 
operating conditions of a number of instal- 
lations are included. 








Foreign Trade 
Opportunities 





Following are listed opportunities to enter 
foreign markets. Where the item is num- 
bered, further information can be obtained 
from the Bureau of Foreign and Domestic 
Commerce, Washington, by mentioning the 
number: 

Purchase is desired jn Berlin, Germany 
(No. 22,275), of automobile and airplane 
electrical equipment. Purchase and agency 
is also desired (No. 22,265) for electric 
household appliances, electric refrigerators, 
small electric motors and portable electric 
tools. 

Purchase is desired in Montevideo, Uru- 
guay (No. 22,276), of electric plant (two 
units), with Diesel-type combustion en- 
gines, directly connected to generator. 

Purchase is desired in Leicester, England 
(No. 22,262), of electric household appli- 
ances and electric refrigerators. 

Purchase is desired in Melbourne, Austra- 


lia (No. 22,222), of electric household 
appliances and small electric motors and 
radio sets and parts. An agency is also 


desired for electric refrigerators. 

An agency is desired in Buenos 
Argentina (No. 22,226), for electric 
and power-plant equipment. 


Aires, 
light 
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Construction 
News 


Projects, Plans, Bids and Contracts, 
Contemplated or Under Way 





New England States 


BILLERICA, MASS. — The 3oston & 


Maine Railroad Company, Boston, plans to 
install electric power equipment in its pro- 
posed local boiler and plate shop, to cost 
about $400,000. F. C, Shepherd is chief 


engineer. 


BOSTON, MASS.—The Massachusetts 
Lighting Companies plan extensions and 
improvements in plants, transmission and 
distributing systems, to cost about $350,000. 


EAST LEE, MASS.—The hydro-electric 
plant and water privileges of the Tay Ford 
Company have been acquired by the Moun- 


tain Mill Paper Company. The contract 
for erecting a high-tension line to connect 
the two plants has been awarded to Z. 


Harding & Son, Lee. 

FALL RIVER, MASS.—Plans have been 
prepared by the American Thread Com- 
pany for an addition to the power plant at 
its Kerr riills, to cost about $8,500. 
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NEWTOWN, MASS.—Sketches are being 
made by Densmore, LeClear & Robbins, 
Park Square Building, Boston, for hospital 
buildings, including nurses home and power 
plant, for the Newtown Hospital, on Beacon 
Street, to cost about $1,500,000. 





—_—_—_——— 


Middle Atlantic States 


ALBANY, N. Y.—The installation of 
ornamental lamps on Washington Avenue 


from Lexington Avenue west is being ad- 
vocated by the Beverwyck Improvement 
Association. 


BINGHAMTON, N. Y.—A petition is be- 
ing circulated for the installation of orna- 
mental lamps on Clinton Street, from Oak 
Street to Jarvis Street. 


BROOKLYN, N. Y.—Bids will be received 


by John J. Dorman, Fire Commissioner, 
Eleventh Floor, Municipal Building, New 
York City, until Sept. 28 for construction 


of a portion of the underground fire-alarm 
system in the Borough of Brooklyn. 

BROOKLYN, N. Y.—Bids will soon be 
asked by the manager of the Lutheran 
Hospital, East New York Avenue, for con- 
struction of a service building and power 
house, to cost about $700,000. R. Resler, 
41 East Forty-second Street, New York 
City, is architect. 

CLARKSON, N. Y.—The Western New 
York Utilities Company, Inc., Batavia, has 
applied for authority to extend its electric 
plant and lines in Clarkson. 


GRANVILLE, N. Y.— Permission has 
been granted the Eastern New York Elec- 
tric & Gas Company to extend its electric 
lighting system in the village of Granville. 


HEMPSTEAD, N. Y.—The Nassau & 
Suffold Lighting Company has applied to 
the Public Service Commission for permis- 
sion to build an electric plant and to fur- 
nish electricity in the town of Hempstead 
in the sections known as Island Park, Bar- 
num Island and Oceanside. 


ILION, N. Y.—The village of Tlion has 
been granted authority to extend its elec- 
tric lines from Ilion to German Flats. 


JAMAICA, N. Y.—Bids will be received 
by the Board of Health of the Department 
of Health, 505 Pearl Street, New York, 
until Sept. 29 for furnishing and installing 
new electric lighting fixtures throughout the 
new pavilion for the Queensboro Hospital, 
located on Flushing Avenue, near Union 
Turnpike, Jamaica. Louis I. Harris, M.D., 
is president of board. 


NEW YORK, N. Y.—Bids will be 
ceived by the Commissioner of Purchase 
of the City of New York, Room 723, 
Municipal Building, New York City, until 
Sept. 27 for furnishing incandescent lamps, 
electrical material and supplies to the 
Police Department and the Department of 
Plant and Structures. Peter J. Dooling is 
commissioner. 


NEW YORK, N. Y.—Bids will be received 
by the office of the General Medical Super- 
intendent, Bellevue Hospital (entrance 415 
Kast Twenty-sixth Street), New York, until 
Sept. 28 for furnishing all labor and ma- 
terials required for alterations and repairs 
to the nurses’ home and power house of 
the Harlem Hospital, located on Lenox 
Avenue, between 136th and 137th Streets. 
Bids will also be received at the same 
time and place for furnishing and installing 
new fixtures in the two new wings of the 
new nurses training school, Bellevue Hospi- 
tal, and also bids for furnishing and in- 
stalling a complete system of illuminating 
fixtures for pavilions F and G, Bellevue 
Hospital. Separate bids to be submitted on 
each item, John W. Perilli, M.D., is acting 
president. 

-= 


ST. GEORGE, 
15,000-kw. 


re- 


= —~ = 

N. Y.—An_ additional 
Westinghouse unit is to be in- 
stalled in the Livingston plant of the 
Staten Island Edison Corporation, which 
serves the borough of Richmond. The cost 
of the new equipment and reconstruction 
work is estimated at $1,340,000. 


WATERFORD, N. Y.—Permission has 
been granted the Troy (N. Y.) Gas Com- 


pany to extend its electric and gas service 
in the town of Waterford. 


WHITE PLAINS, N. Y.—A permit has 
been issued to the Westchester Lighting 
Company, Mount Vernon, for the construc- 
tion of an equipment, service and repair 
building on Water Street, to cost about 
$125,000. 


EDGEWATER, N. J.—The Kellogg Prod- 
ucts Company, 1317 Elk Street, Buffalo, 
plans to install electric power equipment 
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in its proposed local linseed oil mill, to cost 
about $200,000. 

NEWARK, N. J.—Bids will be received 
by Charles P. Gillen, Director of Depa 
ment of Parks and Public Property, City 
Hall, until Sept. 27, for general construc- 
tion of a power plant, including plumbing, 
electrical work, heating and power work, 
separate bids to be submitted on each 
item. James S. Pigott, 14 Park Place 
Newark, is architect and engineer. 

UNION CITY, N. J.—The Hudson County 
Board of Freeholders has appropriated 
$72,000 for the installation of a new orna- 
mental lighting system along the Boulevard 
from Seventh Street to Highwood Terrace, 
Weehawken. 

BATH, PA.—Plans for the _ proposed 
local cement mill to be built by the Key- 
stone Portland Cement Company, Common- 
wealth Building, Allentown, recently or- 
ganized, to cost about $1,000,000, include 
a power plant. 

PHILADELPHIA, PA.—Bids will be re- 
ceived for the Electrical Bureau, by George 
W. Elliott, director, Department of Public 
Service, City Hall, until Sept. 30, for lead- 
covered cable, wire, junction boxes, fire and 
patrol posts and fittings, ete., as per speci- 
fications on file at room 616, City Hall. 

PITTSBURGH, PA, — The Duquesne 
Light Company has applied for permission 
to construct and operate a_ transmission 
line in a portion of Shaler Township. 

WHEELING, W. VA.—Steps have been 
taken by the Warwood Improvement <Asso- 
ciation for the installation of ornamental 
lamps along Warwood Avenue. 


RADFORD, VA.—The Appalachian Elec- 
tric Power Company, Richmond, which has 
purchased the rights of the “ew River 
Development Company, Pearisburg, has 
applied to the Federal Power Commission 
for a license covering a development on 
New River, near Radford. It is proposed 
to build a dam 110 ft. high and provide 
a reservoir 19 miles long covering 4,000 
acres. The plans provide for the installa- 
tion of four or five 20,000-hp. units, 

WASHINGTON, D. C.—Bids will be 
received by the Chief of Air Corps, Wash- 
ington, until Sept. 28, for miscellaneous 
electrical equipment, including lamp assem- 
blies, switches, control, panel assemblies, 
ete. (Circular 33). 





’ 








North Central States 


DETROIT, MICH.—The Ford Motor 
Company, Highland Park, plans extensions 
in jts steam-operated power plant at River 
Rouge, to cost about $400,000. 


CLEVELAND, OHIO.—Bids will be re- 
ceived at the office of the Commissioner of 
Purchases and Supplies, City Hall, Cleve- 
land, until Oct. 1, for “White Way Lan- 
terns” for the Division of Light and Power. 


COLUMBUS, OHIO. — The Columbus 
Packing Company plans to install electric 
power equipment in a proposed addition on 
South High Street, to cost about $200,000. 


LANCASTER, OHIO.—Bids will be re- 
ceived until Oct. 5 for the construction of 
a power house for the Boys’ Industrial 
School, Lancaster, which is under the Ohio 
Department of Public Welfare, Columbus. 
J. E. Harper is director of the department. 
Herman B. Briggs, Hartford-Ohio Building, 
Columbus, is architect. 


REPUBLIC, OHIO.—The Republic Iron 
& Steel Company, Youngstown, has author- 
ized plans for the electrification of its local 
works, to cost about $100,000. 


HARRODSBURG, KY.—The 3oard of 
City Commissioners have voted to sell the 
municipal electric plant to the Kentucky 


Hydro-Electric Company, Louisville, which 
plans extensions and improvements to the 
system. 


BOONVILLE, IND. — Plans 
way by the Boonville Electric Light & 
Power Company for extensions and im- 
provements, to cost about $75,000, to in- 
clude a 2,000-kw. General Electric turbine. 


EAST MOLINE, ILL.—The Peoples Power 
Company, a subsidiary of the United Light 
& Power Company, 733 Illinois Merchants 
Bank Building, Chicago, plans to rebuild 
its substation in East Moline, and to erect 
over the Mississippi River from the River- 
side plant two 13.200-volt circuits, connect- 
ing the new station at Moline with the 
central station east of Davenport. New 


are under 





switching arrangements will be provided 
at the East Moline plant to take care of 
the outgoing circuits of 13,200 and 4,809 
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volts. The cost is estimated at $200,000. 
A large part of the equipment has been 
purchased. 

SHEBOYGAN, WIS.—The Northern Fur- 
niture Company plans to install electric 
power equipment in a proposed addition, 
to cost about $175,000. 

ROCHESTER, MINN.—Work will soon 
begin on the construction of a power plant 
for the Kahler Hotel Corporation and the 
Mayo Clinic, to cost about $350,000. Ellerbe 
& Company, 692 Endicott Building, St. 
Paul, are architects and engineers. 

CORRECTIONVILLE, IOWA.—Contract 
has been awarded by the Northwestern 
Light & Power Company, Cedar Rapids, 
for an addition to its local power plant. 
Two new engines of 600 hp. each will be 
installed. The cost is estimated at $65,000. 

DELHI, IOWA.—The Interstate Power 
Company, 327 South La Salle Street, Chi- 
eago, has plans for the construction of a 
hydro-electric power plant in this vicinity, 
to cost about $450,000. Transmission lines 
will be extended. 


LIDDERDALE, IOWA.—tThe Iowa Light, 
Heat & Power Company, Carroll, which 
has acquired the municipal electric plant, 
contemplates the extensions in transmission 
line in this vicinity for local service. 

KEYTESVILLE, MO.—The installation 
of a new ornamental lighting system is 
under consideration by the City Council. 

MARYVILLE, MO.—Bids will be received 
by the City Council until Sept. 28 for an 
electrically-driven triplex pump capable of 
delivering 500 gallons per minute against a 
maximum head of 400 ft. 

PURCELL, MO.— The Empire District 
Electric Company, Joplin, has authorized 
the erection of a_ 6,600-volt transmission 
line to Purcell and vicinity. 

ST. LOUIS, MO.—The Union Electric 
Light & Power Company has applied for a 
certificate of convenience and necessity to 
erect and operate a transmission line in 
Madison County. 

ST. LOUIS, MO.—Electric power equip- 
ment will be installed in the proposed 
municipal service building to be erected at 
Clark Avenue and Twelfth Street, by the 
Board of Public Service at a cost of about 
$1,000,000. The plans include an electrical 
equipment repair division. Study & Far- 
ar, Arcade Building, are architects. 

ROLLA, N. D.—The installation of an 
ornamental lighting system on Main Street 
is under consideration. 

HASTINGS, NEB.—Bids will be received 
by William S. Watson, chief engineer of 
the Water and Light Department, until 
Sept. 27 for extensions and alterations to 
the municipal water and electric plant. 
R. A. Bradley & Company, Hastings, are 
architects. 

O'NEILL, NEB.—The Tri-State Utilities 
Company, Minneapolis, Minn., is erecting 
a number of transmissions in northwestern 
Nebraska for the purpose of unifying serv- 
ice and providing a larger pool of stand-by 
power. The project includes a 66,000-volt 
line across the counties of Cedar, Knox 
and Holt, from Wynot to O'Neill, 90 miles 
long; a 33,000-volt line from Butte to a 
connection across the South Dakota line, 
and a 13,200-volt line from Creighton to 
Brunswick. 





Southern States 


CHARLOTTE, N. C.—The Southern Fruit 
Company, South College Street, plans to 
install electric power equipment in a pro- 
posed local cold storage and _ refrigerat- 
ing plant, to cost about $135,000. 


ALBANY, GA.—The City Commissioners 
are considering calling an_ election to 
authorize $187,000 in bonds for municipal 
improvements, including the installation of 
additional street lamps, to cost about 
$35,000: rebuilding present electric lines, 
2,000, and installation of traffic lights, 
27,000, 


FOLKSTON, GA.—The Ware County 
Light & Power Company, Waycross, has 
applied for a franchise to build a power 
plant in Folkston to furnish electric service. 

SAVANNAH, GA.—The Savannah Elec- 
tric & Power Company plans to rebuild 
its power plant, recently damaged by fire 
With loss of about $100,000. 

VALDOSTA, GA.—Extensions and im- 
provements to the street-lighting system is 
contemplated by the Valdosta Lighting 
Con pany. 


FLAGLER BEACH, FLA.—The Florida 
Power & Light Company, Miami, which 
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has been granted a franchise here, plans 
to acquire the local electric plant. 

GAINESVILLE, FLA.—Bids will be re- 
ceived by the City Council until Sept. 28 
for furnishing and installing pipe, elec- 
trically-operated crane, pump, heater and 
tank for the municipal light and water 
plant. G. H. Cairns is city manager. Rob- 
ert & Company, Inc., Bona Allen Building, 
Atlanta, Ga., is architect and engineer. 

HOMESTEAD, FLA.—Plans are under 
way by the city officials for the installation 
of an ornamental lighting system along 
Flagler and Campbell Streets and Krome 
Avenue, covering a Uistance of 10,500 feet. 

JACKSONVILLE, FLA.—The City Coun- 
cil is considering calling a special election 
to submit the proposal to issue $2,000,000 
in bonds for extensions to the municipal 
electric light and power plant. 

MIAMI, FLA.—Extensions and improve- 
ments have been authorized by the Florida 
Power & Light Company as follows: In 
the Miami district, including Miami Beach, 
Coral Gables, Fulford, Hialeah, Ojus and 
Larkins, to cost $215,000; additional exten- 
sions at Palatka, $11,040; reconstruction 
of distribution system in Cleveland, also 
a new line from the Punta Gorda plant to 
Cleveland, $11,490; for installation of a 
boiler feed pump at Bradenton; for erec- 
tion of transmission line, installing equip- 
ment, etc., at St. Augustine, $734230; for 
extension of electric distribution system 
in Sarasota, $10,960; and in Golden Gate 
subdivision at Stuart, $33.450, and for 
improvements at West Palm Beach, $38,475. 

NEW PORT RICHEY, FLA.—tThe City 
Council contemplates the installation of an 
ornamental lighting system in the down- 
town district, including West Main Street. 

OCALA, FLA.—Plans are under way by 
the Florida Power & Light Company for 
the construction of a local substation, and 
power switching station, to cost about 
$65,000. 

ST. AUGUSTINE, FLA.—tThe installa- 
tion of an ornamental lighting system is 
under consideration by the City Council. 

JOHNSON CITY, TENN.—The Tennes- 
see Eastern Electric Company has applied 
to the Federal Power Commission for 
another preliminary permit for five dams 
on the Holstein River, its South Fork and 
Watauga River, involving the development, 
respectively, of approximately 100,000 hp., 
60,000 hp., 25,000 hp., 25,000 hp. and 30,000 
hp., or a total of 240,000 hp. 


TREZEVANT, TENN.—Plans have been 
approved by the Mayor and Board of 
Aldermen for the construction of a electric 
power plant and distribution system in 
Trezevant' by the Kentucky-Tennessee 
Power & Light Company, Bowling Green, 
Ky. The company proposes to extend its 
high-tension lines from McKenzie to supply 
service here. 


MOSS POINT, MISS.—Plans are being 
prepared by the Mississippi Power Com- 
pany, Gulfport, for the erection of a trans- 
mission line from Moss Point to Bay St. 
Louis, about 55 miles. 


DELIGHT, ARK.—Negotiations are under 
way between the village officials and the 
Dierks (Ark.) Lumber & Coal Company 
relative to the latter extending its trans- 
mission line from Murfreesboro to Delight 
to furnish electrical service here. 


BASTROP, LA.—The Louisiana Power 
& Light Company, Slertington, has _ pur- 
chased the municipal electric power plant, 
and plans extensions in transmission lines 
in this section. 


ELTON, LA.— The Louisiana Electric 
Company, Lake Charles, which has ac- 
quired the local electric light and ice plants, 
proposes to erect a high-tension transmis- 
sion line to furnish electrical service here. 


PATTERSON, LA.—The Gulf Public 
Service Company, a subsidiary of the Gen- 
eral Public Utilities Company, 1,600 Wal- 
nut Street, Philadelphia, is rebuilding the 
local plant and plans to furnish service in 
Patterson, Berwick and Jeanerette. 


ASHER, OKLA.—Plans have been pre- 
pared for the installation of an electric 
distribution system in Asher’ and a trans- 
mission line from Asher to Wanette, to 
cost about $28,000. The Gantt-Baker Com- 
pany, 1116 West Main Street, Oklahoma 
City, is engineer. 


CHICKASHA, OKLA.—Plans are under 
way by the Chickasha Gas & Electric 
Company for the erection of a 13,200-volt 
transmission line from Chickasha to Grace- 
mont, via Anadarko, a distance of 35 miles, 
to cost about $60,000. The Byllesby Engi- 
neering Company, 231 South La Salle 
Street, Chicago, is in charge of the work. 
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ELK CITY, OKLA.—The Southwestern 
Light & Power Company, which is erecting 
141 miles of new electric transmission line 
connecting the local power stations and 
Quanah, Texas, with the high-tensions 
transmission lines recently acquired from 
the Inland Utilities Company extending 
from Hobart and Elk City, is planning to 
erect a 10,000-kw. substation here. 

McLOUD, OKLA.—The Oklahoma Gas 
& Electric Company, Oklahoma City, which 
has secured a local franchise, plans exten- 
sions in transmission lines in this section. 

SAYRE, OKLA.—Plans are being pre- 
pared by the Southern Light & Power Com- 
pany, Oklahoma City, for the erection of a 
33,000-volt transmission line from Elk City 
to Sayre, a distance of 16 miles, at a cost 
of about $40,000. 

BROWNSVILLE, TEX.—The City Coun- 
cil is considering calling an election to vote 
on the proposal to issue $100,000 in bonds 
for extensions to the municipal electric 
plant, including the installation of a _ tur- 
bine and extension of distribution system. 


COMFORT, TEX.—The Central Power 
Company has acquired the local electric 
plant and ice factory and plans extensions 
and improvements to same. 


CORPUS CHRISTI, TEX.—Plans have 
been authorized by the Texas Central 
Power & Light Company, San Antonio, 
for a new substation. Transmission lines 
will be extended, and voltage increased 
from 23,000 to 36,000 volts. 


FREDERICKSBURG, TEX.—The Texas 
Central Power & Light Company, San 
Antonio, which has purchased the local 
electric plant and plans extensions and 
improvements to the system, to cost about 
$35,000. 

SAN ANTONIO, TEX.—An addition of 
100 miles of power transmission lines to 
its system in south Texas is contemplated 
by the Central Power & Light Company. 
The project includes a line from Nordheim 
to Kenedy, one from Eagle Lake to Colum- 
bus and Schulenburg, and one from Gon- 
zales to Luling. Surveys are being made 
for transmission lines between Crystal 
City, Catarina and Cotulla, and from Cata- 
rina to Laredo. During the next year the 
company plans to erect several hundred 
miles of transmission lines to its south 
Texas connections, all of them to be linked 
up by means of the interconnections at 
Saspamco and Spanish Pass, the interven- 
ing line belonging to the San Antonio Pub- 
lic Service Company. 


Pacific and Mountain 
States 


ZILLAH, WASH.—The Yakima (Wash.) 
Fruit Growers’ Association, plans to install 
electric power equipment in its proposed 
local cold storage and refrigerating plant, 
to cost about $175,000. 

BAKER, ORE.—Plans have been pre- 
pared by the Eastern Oregon Light & 
Power Company for the construction of an 
addition to its local steam-operated electric 
generating plant, to cost about $50,000. 


ALHAMBRA, CAL.—The City Council 
has authorized the installation of orna- 
mental lamps on Curtis and Olive Avenues, 
Seventh, Eighth and Ninth Streets, from 
Valley Boulevard to Hellman Avenue, and 
portions of Romona Boulevard and Hell- 
man Avenue. 


BEVERLY HILLS, CAL.—The |. City 
Council has authorized the installation of 
ornamental lamps on Wilshire Boulevard, 
across the city, requiring 239 cast iron 
standards. 

LOMA LINDA, CAL.—Plans for the for- 
mation of a proposed lighting district are 
under consideration by the Board of Super- 
visors. 

LONG BEACH, CAL.—Preliminary plans 
are being prepared by the H. D. Frankfort 
Company, 1096 North Western Avenue, 
Los Angeles, for the Medical Research 
Institute, including two research labora- 
tories, college hospital, and administration 
buildings, two ten-story apartments, two 
dormitories, two gymnasiums, swimming 
pool, two large garages, power plant, 
laundry, two warehouses and fifty-four 
dwelling houses, connecting tunnels _be- 
tween all buildings, etc., near Long Beach. 
The cost is estimated at $25,000,000. 


LOS ANGELES, CAL.—The Zellerbach 
Paper Company plans to install electric 
power equipment at its proposed mill in 
the Southgate district, to cost about 
$400,000. 
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LOS ANGELES, CAL.—The installation 
of ornamental street lamps on portions 0 
La Jolla Avenue, Rampart Boulevard and 
ether streets, to cost about $25,000, is under 
consideration. 

LOS ANGELES, CAL.—The City Council 
has adopted a resolution providing for the 
installation of ornamental lamps on First 
Street, from San Pedro to Main Streets, 
using pressed steel standards. 

MONROVIA, CAL.—The City Council 
has adopted a resolution, providing for the 
installation of ornamental lamps on Maple 
Avenue, using concrete standards. 


ONTARIO, CAL.—Plans are under way 
by the City Council for the installation of 
ornamental lamps on Euclid Avenue, and 
other thoroughfares, requiring in all 362 
concrete standards. 

SAN DIEGO, CAL.—The City Council is 
considering a petition for the installation 
of ornamental lamps on portions of Vol- 
taire Street and Ocean Beach Boulevard, 
between Abbott and Froud Streets, using 
concrete standards. 


SAN FERNANDO, CAL.—The City Coun- 
cil is considering the installation of orna- 
mental lamps on Celis and neighboring 
streets, using concrete standards, to cost 
about $12,000. 


SAN FRANCISCO, CAL.—The State 
Railroad Commission has’ granted the 
Sierra & San Francisco Power Company 
and the Pacific Gas & Electric Company, 
lessee, permission to enlarge the Spring 
Gap power plant of the former on the South 
Fork of the Stanislaus River, at a cost of 
$1,000,000. 

SAN FRANCISCO, CAL,—The Amer- 
ican River Water & Power Company has 
applied for permission to appropriate 
water from the north fork of the Amer- 
ican River, Placer County, for a proposed 
hydro-electric power development, to_cost 
about $1,000,000. The plans include a 
power dam, 30 ft. high and 80 ft. long. 


TURLOCK, CAL.—Plans are being pre- 
pared by the Turlock Irrigation District 
for a power development to have a capac- 
ity of 27,000 hp., at a cost of about $5,000,- 
000. R. V. Meikle is chief engineer. 


PUEBLO, COL.—The Atchison, Topeka 
& Santa Fe Railway Company, Chicago, 
plans to install electric power equipment 
in proposed additions to local repair shops, 
including new car shop and machine and 
repair shop, to cost $350,000. H. A. Tice, 
Pueblo, is division superintendent. 


ALAMOGORDO, N. M.—Parties are ne- 
gotiating for the local municipal electric 
light and power plant, headed by G. M. 
Einhart, Roswell, are considering the con- 
struction of a large central power station 
in this section, with transmission lines to 
Tularosa, La Luz and neighboring dis- 
tricts. 


Canada 


PRINCE GEORGE, B. C.—The Me- 
Arthur Sawmill Company plans to install 
electric power equipment in a proposed new 
group of mills, to cost about $400,000. 


ROSSLAND, B. C.—The West Kootenay 
Power & Light Company, Ltd., plans to 
build a hydro-electric plant on the Koote- 
nay River, near Lower Bonnington, with 
initial capacity of 60,000 hp. A trans- 
mission line will be built to serve the plant 


of the Consolidated Mining & Smelting 
Company and other industries. The_cost 
of the entire project is estimated at 


$3,000,000. 


VANCOUVER, B. C.—The installation of 
an ornamental lighting system, to cost 
about $46,250, has been authorized by the 
City Council. 


QUEBEC, QUE.—The erection of six 
new electric transmission lines has recently 
been authorized by the Public Service Com- 
mission as follows: To the Brompton Pulp 
& Paper Company for the construction of a 
50,000-volt line to connect its mills with 
the system of the Continental Heat & Light 
Company, Shawinigan Falls; the Southern 
Canada Power Company, Montreal, for the 
erection of a transmission line between 
Waterloo and Warden and a line in the 
village of Warden; to the Electric Service 
Corporation, Shawinigan Falls, a_trans- 
mission line between Chaudiere and St. 
Jean Deschaillons and a line between Scott 
and St. Antoine de Lotbiniere; to the St. 
Francis Water & Power Company, Thet- 
ford Mines, a 27,000-volt line between St. 
Evariste and Lambton, and a line between 
Montee St. Michel and Ste. Edouard de 
Napierville. 
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Electrical 
Patents 


Announced by U. S. Patent Office 





(Issued Aug. 31, 1926) 


1,598,192. Moror-Controt System; C. L. 
Seymour, Babylon, N.Y. App. filed Sept. 
15, 1921. For governing the operation of 
planers, drill presses and other machine 
tools. A machine tool with a control sys- 
tem that shall so govern an alternating- 
current motor by means of _ impedance 
elements inserted in the secondary circuit 
as to limit the current during starting, to 
gradually accelerate the motor to full 
speed, and to effect substantially short- 
circuit conditions in the secondary circuit 
when the motor is operating at normal 


speed. 
1,598,218. StTroracE BatTrery; O. W. Oet- 
ting, East Cleveland, Ohio. App. filed 


May 12, 1922. Small type, for radio use. 

1,598,236. MrTHOD OF BUILDING AND START- 
ING ELECTRIC INDUCTION FURNACES; C, A, 
Brayton, Jr., Cleveland, Ohio. App. filed 
Sept. 24, 1920. 

1,598,268. * ELEcTRIC PROPULSION OF SHIPS 
AND OTHER VEHICLES; M. de Cininck, Le 
Havre, France. App. filed June 8, 1920. 
In which the transmission of energy 
from the prime movers to the propellers 
is effected by means of polyphase alter- 
nating currents. 

1,598,312. Exectrie SwitcH; A. R. Rice, 
Toronto, Ontario, Canada. App. filed 
May 14, 1924. Pull chain socket. 

1,598,315. SUBMARINE SOUND RECEIVER; C., 
P. Ryan, Droxford, England. App. filed 
Feb. 27, 1924. 

1,598,393. ExLectrican Drive For CREAM 
SEPARATORS; C. A. Robertson, Springfield, 
Tll. App. filed Nov. 14, 1921. Of the 
entrifugal type. 

1,598,406. PROTECTION OF ELECTRICAL APPA- 
RATUS FROM OveERLOADS; H. _ Tinsley, 
Leeds, and J. H. Cox, Outwood, England. 
App. filed Feb. 12, 1926. Means are pro- 
vided whereby, at starting, the trip or 
cut-out mechanism is not permitted to 
act upon the usual initial rush of current 
and the support or platform carrying one 
element of the overload cut-out solenoid 
and plunger mechanism is moved from 
the starting to the normal running posi- 
tion through a resilient connection and 
under the influence of a delay action de- 
vice, such as a dashpot, which determines 
the time taken for the said movement. 
In the starting position the plunger is 
sufficiently out of the solenoid to require 
an excess of current greater than the 
usual sudden starting current to produce 
a field in the solenoid sufficiently strong 
to move the plunger while, in the normal 
running position, the plunger is in a more 
favorable position for action by the sole- 
noid field and can be operated by a cur- 
rent exceeding the normal full load by 
any predetermined smaller amount. 


1,598,452. METHOD OF MANUFACTURING 
UNIFORMLY LoaDED ConpuctTors;  E. 
Schiirer, Cologne-Mulheim, Germany. 
App. filed Aug. 13, 1925. 

1,598,459. EvLectrricaL CoNNEcToR; G. B. 
Thomas, Bridgeport, Conn. App. filed 


March 11, 1925. 


(Issued Sept. 7, 1926) 


16,417 (reissue). 
Tor; G. E. 


As used on appliances. 


Evectric LeveL INDICA- 
Henderson (deceased), late 


of Near Manton, Cal. App. filed Sept. 
26, 1912. Means for“electrically indicat- 


ing at a distant point the height of level 
of water in a reservoir or ditch, or the 
pressure of steam or other fluid or other 
similar conditions. 

1,598,595. RercorDING METER; D. J. Angus, 
Indianapolis, Ind. App. filed March 19, 
1926. Of the automatic double-speed type. 
The change from low speed to high speed 
is effected not only in minimum time so 
that the chart will be moving at the 
high speed very early in the first second 
of the emergency, but without possibility 
of interrupting the high-speed drive and 
destroying the high-speed record until 
the desired predetermined movement at 
high-speed has been accomplished. 

1,598,632. Euectric IGNITER; C. Wimmer, 
Jr., and K. Schnaooer, Wurtemberg, Ger- 
many. App. filed Sept. 8, 1921. By 
means of which even wood-staves of con- 
siderable thickness may be rapidly and 
surely ignited by applying thereto the 
are produced between two electrodes of 
suitable material, such as carbon. 


1,598,639. Exectric CONTROLLER; W. C. 
Briggs, Ashbourne, Pa. App. filed Jan. 
12, 1923. Reversing switch, especially 
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adapted for use in connection with motors 
commonly employed on hoists, cranes and 
like machinery. 

1,598,666. SyMMBETRICAL ROTATING SwItcu : 
L. J. Voorhees, Binghamton, N. Y. App 
filed Dec. 9, 1921. For use on flashlights. 

1,598,683. Prorecrep METALLIC ELECTRODE : 
G. W. Heise, Bayside, N. Y. App. filed 
a > aoe eee applicable in 
cells e metal-caustic alkali- ro 
izing oxide type. ee 

——. ere HOLDER ; 
New orm, N. Y¥. i 
1925. —_ 

1,598,731. CLEANING OF METAL By E 

4Vi I LEC- 
TROLYSIS; I. H. Lee, Detroit, Mich. ADo. 
filed May 1, 1925. Wherein the articles 
to be cleaned are placed in an electrolyte 
through which an electric current is 


J. B. Bander, 
filed June 19, 


4 passed. 

.598,749. SwitcHING APPARATUS: Ww 

98, s ‘H oso. M. 
Scott, Tredyffrin Township, Chester 
County, Pa. App. filed Feb. 17, 1923. 
Inclosed type circuit breaker. The 
Switch or circuit breaker structure may 


be manually tripped from th i 

i e exterior of 
= housing by a member sliding upon or 
through the actuating mechanism with- 
out movement of the actuating mecha- 


nism with or in the directi h 
ping member. ion of the trip- 


1,598,753. ELecrric Heater: E. W 

598, - ELE ; E. W. Spack- 
oe, Indianapolis, Ind. App. filed con 
3, 25. For heating and circulating 


air by an electrically heated el , 
electric element in a form aed ae 
a in either a portable stove, a fixed 
= oo a furnace of the full circulating 
1,598,804. WEIGHT - OPERATED C J 

CLoser ; N. L. Brumbach, Eldorado, Kan. 
App. filed Aug. 4, 1922. Electrically 
operated means, including a horn or a 
bell for warning a _ person passing a 
building such as a garage or small alley 
to indicate that an automobile is about 
to pass out of the opening of same. 


1,598,833 ELectric ALARM C 
? 8, . ULE 2 AL I LOCK: B. 
Viola, Detroit, Mich. App. filed March 
22, 1926. 


An apparatus that may be at- 

tached to any existing alarm = Ba that 
will be actuated thereby to turn on the 
lights, start up the furnace, or produce 
other similar effects when the alarm 
mechanism operates, ; 

1,598,834. THREADED CLAMP CoNNECTOR 
FOR STORAGE BaTrertes: H. E. Walker, 

‘ aes, Ill. App. filed Aug. 6, 1921. 

Sal ELECTROMEDICAL APPARATUS; K 
: Hangl, New York, N. Y. App. filed 
Oct. 27, 1923. Apparatus for the pro- 
duction of low-frequency currents for ap- 
plication to the human body. 


1,598,874. ExLecrricaL APPARATUS: I, A 
Phelan, Beloit, Wis. App. filed Jan. 19. 
1922. Contact-making device, for com- 


mercial use, wherein the conducting ter- 
minals or electrodes, at which the elec- 
trical contact- making and_ breaking 
operations are effected, are enclosed in 2 
container which also contains a compact 
and coherent body of current-conducting 
fluid, through the agency of which the 
said electrodes are brought into electrical 
conducting relation with one another. 

1,598,875. ELectrican APPARATUS; L. 
Phelan and C. Hotchkiss, Beloit, W 
App. filed Nov. 24, 1922. Contact-making 
device comprising spaced electrodes that 
are sealed jnto a closed container and 
are brought into contact by means of 2 
movable conducting fluid. 

1,598,876, 1,598,877. ELEecTRICAL APPARA- 
Tus; L. A. Phelan and P. K. Cramblet, 
Beloit, Wis. App. filed Dec. 22, 1922. 
Contact-making device comprising spaced 
electrodes that are sealed into a closed 
container and are brought into contact 
by means of a movable conducting fluid. 

1,598,950. GrouNDING DEVICE FOR ELECTRIC 
CURRENT; F. Wilcox, Green Bay, Wis. 
App. filed May 8, 1925. <A device which 
is intended to be placed upon a cable 
while it is being installed, the device be- 
ing constructed to promptly short circuit 
and ground current accidentally passed 
through the cable. 

1,598,984, Cover FoR ELectric OUTLET 
Boxes; J. T. Pearson and R. H. Olley, 


A. 
is. 


syracuse, N. ,Y. Apr. filed Sept. 27, 
1,598,997. PorTtaBLE HLEctTRIC STAND 


LaMpP; A. Wild, Brooklyn, N. Y. App. 
filed Sept. 16, 1925. 

1,599,056. ELECTRODE FOR WELDING AND 
Lyge Purposes; H. D. Lloyd and C. E. 

, Warrington, England. App. filed 

Nov. 12, 1923. An improved or modified 
flux coating composition for a welding 
electrode. 

1,599,061. 
A SOLIDIFIED ELECTROLYTE; 
heim, Lavallois-Perret, 
filed Feb. 17, 1925. 


Dry BATTERY OF BATTERY WITH 
R. Oppen- 
France. App. 




















- Engineering 


cp 9 & 078 Library Founded 1874——Fifty-Two Years of Service 





Price Twenty-five Cents Per Copy 


COMPLETE LUBRICATION SERVICE 


The VACUUM OIL COMPANY’S STANDARDS include: 









ConsIDERATION of 
lubrication in terms of: 


EXPERIENCE: A\PPLICATION of knowledge to 


individual requirements+ 













. Sixty years of special- 1. Conservation of power. Where required, Vacuum Oil Com- 
ization in manufacture 
of high grade lubricac- 


ing oils. 





2. Seventeen producing 
plants. 





INVENTIONS 


HE need for scientifically 

correct lubrication has been a 
factor in the design and operation of 
all modern high-speed machinery. 
Many of the most important me- 
chanical achievements of our day 
owe a part of their success to the 
contributions of this Company to 
the science of correct lubrication. 
Through our lubrication service we 
are in touch with the latest improve- 
ments in turbine construction as well 
as the most effective methods of tur- 
bine lubrication. 











. More than 200,000 vis- 
its a year to industrial 
plants. 






































4. The most complete com- 
pendium of lubrication 
information in the world. 






. A field force of 400 men 
equipped to advise in- 
dustry. 






bricating 
Oils 


A grade for cach type of erence 
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Rectangular Switchboard Instruments 


For dependability and long life with marked space economies—made as Alternating Current Ammeters, Voltmeters 
and Wattmeters, Re-Active Component Meters, Frequency Meters, Power Factor Meters, Triplex Ammeters and 
Direct Current Voltmeters and Ammeters. {Electrical authorities everywhere consider the Weston Rectangular 
line of switchboard instruments the most modern to be obtained. 


WESTON ELECTRICAL INSTRUMENT CORPORATION 
13 Weston Avenue, Newark, N. J. 


TANDARD-THE WORLD.OVER___ =" 


Pioneers since 1888 
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Strength—Economy—Safety—Durability ee 


Steel Cross Arm Pins. 


In Pole and Substation Construction ee eee 


One-Piece Secondary 
Racks. 





RUSCON Steel Poles have strength for emergencies and unusual 

conditions as well as regular service. Truss construction enables 
them to carry heavy loads with longer spaces—less poles per mile. 
Torsional strength resists the strain of broken wires. Manufactured 
of Copper Alloy Steel they resist rust devastation and are non- 
combustible. Installations in every climate testify to the tremendous 
superiority of these sturdy poles. 


Used in substation construction, they greatly simplify the job and add 
to its stanchness. Turned in flanges form a box shaped construction. 
Uniform dimensions simplify framing. 


Full line of Pole Line Hardware and Specialties enables Truscon to 
quote a substation or pole job complete. 


Write for New Edition Steel Pole Data Book 
and Pole Line Hardware Catalog 


gx USCON \ 


COPPER-ALLOY 


STEEL POLES 


TRUSCON STEEL COMPANY 


Youngstown, Ohio 


Warehouses and Offices in All Principal Cities 
es 
I 
Foreign Trade Department, 90 West Street, 
New York City 
Railroad Department, 165 East Erie Street, 
Chicago, Ill. 


Trussed Concrete Steel Company of Canada, Limited, 
Walkerville, Ont. 


* The Truscon Laboratories, Detroit, Mich., 
for Waterproofing, Floor Hardeners, Indus- 


) trial Maintenance Products and Cement 


Roofing Tile. 
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Se 


EDGAR STATION 
The Edison Electric 
Illuminating Company 
of Boston. 


LONG BEACH 
STATION NO. 2 
Southern California 
Edison Company. 


STONE & WEBSTER built these 
stations in 1925. Now doubling the 
capacity of both of them. 


STONE & WEBSTER 


INCORPORATED 


; 
BOSTON, 147 Milk Street PHILADELPHIA, Real Estate Trust Bidg. 
NEW YORK, 120 Broadway SAN FRANCISCO, Holbrook Bidg. 
CHICAGO, First National Bank Bidg. PITTSBURGH, Union Trust Bldg. 
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and other Steel 

products for 

Utilities 
Walter Bates Steel is a Sound Base 


Each department in this organization is 
headed by an expert. Thus all thru the de- 
sign and fabrication of steel structures, in- 


P telligent attention is given to every detail 
cs te assuring highest quality and _ strict 
Ba modernity. 


We are next door to the most modern steel 
mills in the world. 


We ship the finished product on time, because we are 
organized to eliminate the possibility of delay. Also, 
Gary is a Transportation Center, railroad and steam- 
ship lines operate from here. 


Be sure that the suppliers of substation equipment have used 


steel structures, painted or galvanized, supplied by Walter 
Bates at Gary, THE CITY of STEEL. 


= 
- 
a 
i 


a 
N 


Everything in Steel Supporting Structures 


WALTER BATES STEEL 
CORPORATION 


GARY INDIANA. 


NEW YORK CITY BUFFATA, N. Y. PITTSBURGH, PA CLEVELAND, 0. ATLANTA, GA. EXPORT REPRESENTATIVE: 
leo Skipworth & Co., Inc, E. S. Stickle Company Continental Sales & Eng. Co. E. 8S. Stickle Company E. A. Thornwell Wonham Bates « Goode Trading Corn. 
°0 Church St, 20 West Seneca St. 839 Oliver Building 342 Rockefeller Bldg. Candler Bldg. 44 Whitehall St.. New York Citv 
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High Voltage 


Transmission 


Good line construction is largely a mat- 
ter of dollars and sense. Any line built 
nowadays is expensive. And what is 
the use of putting up a line unless you 
are positive that the materials that you 
put into the line are going to last? 


You eliminate any possible worry on this 
score when you specify Hubbard Hard- 
ware—and Peirce Specialties. 


Bo-Arrow Arms 


In Bo-Arrow Arms you get safe and reliable 
lines of low cost. No trouble. No mainte- 
nance. Consequently your service interrup- 
tions and dangerous repair work on “hot” 
lines are reduced to a minimum. Contrast 
this with wooden construction where rotten, 
split and burnt-off arms and pins are con- 
tinually being replaced at the cost of inter- 
rupted service or danger to the lives of 
your linemen. The cost of replacement on 
the average wooden-arm line will in a few 
years equip the entire line with Bo-Arrow 
Arms. Specify them. 
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SEI 





For every lindns 


Hubbard Hardware-ve' 





Low Voltage 
Distribution 


Peirce Pins and Cross-Arm 
Braces 


For this work you simply can’t 
go wrong with Peirce Pins and 
Cross Arm Braces. 

Peirce pins are of forged steel. 
They are made in four styles; 
drawn separable thimble, lead 
thread, copper-welded spring 
thread and thimble adapter. A 
PIN FOR EVERY PUR- 
POSE. 

Cross-Arm Braces are of the 
durable quality as Bo-Arrow 
Arms. 


Hubbard and COMPANY 


PITTSBURGH ” OAKLAND, CAL.* CHICAGO 


THE HARDWARE Makes the LINE 
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lind&pnstruction need 
eirce Specialties 


oe 


is 


L 





House Service Line Extensions 
Connections with Racks 


For quick work—lasting service and Peirce secondary Racks give twice the 
general satisfaction central stations for length of service as cross-arm construc- 
the past few years have found the Peirce tion at one-third the cost to construct 

No. 190 Wireholder ideal for house and maintain. They eliminate crossing 
service connections, of wires, decrease inductive drop and 

Peirce Wireholders insure uniform sag. When installed all 

metal is in tension and their unusual 

An important feature of this type of strength makes for long life and safety. 

Bracket is the method of attaching the Get all the details. 

insulator, which places the porcelain ‘ y 

‘ in compression, developing its full And so on for 200 pages. 

strength. In the case of a broken insu- Space here does not permit us to tell a 

lator it holds the service wire in its complete Hubbard-Peirce story — that 

| original position, eliminating the possi- is why we ask you to write for the 
bility of a short circuit. Hubbard Catalog, which continues this 
This type Bracket is made in multipoints story for 200 additional pages and gives 
and can be furnished in 414, 6 and 9- a complete listing of Hubbard and Peirce 
inch spacings. specialties. 


If you are not on the list to receive the “LINE- 
BUILDER,” send us your name and address. 
Once you receive it, you will be kept up to date 
with the latest developments in line construc- 
tion. Write today. 


/Hubbaxd.. 


PITTS BURGH *” OAKLAND, CAL.* CHICAGO 


Hubbard Makes THE HARDWARE 
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When Your Switching Space is Limited 
Use the 4 
S&C Outdoor a 


Fused Disconnect 


S&C Fuse Protection 
combined with a 
Disconnect 


This Fuse Disconnect for Outdoor 
Service is Quite Typical of the 
Entire S&C Line of High Voltage 
Protective, Switching and Testing 





: 25,000 Volt Outdoor Fused Disconnect 
Equipment. Type GK-SM—Cat. No. 26953 


Careful and Thoughtful Engineer- 

ing with a Thorough Knowledge of ee 
Requirements Combined with the 7500 to 73.000 volts 
Highest Grade of Workmanship 
are Characteristics Which Result 
in the Best—but Not the Cheapest 
—High Voltage Equipment. 


1 to 200 amperes 
Fuse Capacity 


Bulletin No. 202 describes other outdoor equipment. 
Ask us for a copy. 


“There Is No Substitute for The S@C Fuse” 


SCHWEITZER | 3¢- | CONRAD. INC 


4435 RAVENSWOOD AVENUE CHICAGO, ILLINOIS USA. 















New York Buffalo Birmingham Kansas City Los Angeles Toronto 
ton Pittsburgh St. Louis Omaha San Francisco Montreal 
Philadelphia Cleveland Youngstown Dallas Seattle Winnipeg 


Japan, T. Hasegawa & Co., Osaka 
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4 
The massive construction of the mod- 
ern bank vault frees you from the 
slightest worry as to the adequacy of the 
protection of your savings or valuables. 
Condit E-3 and E-4 oil circuit breakers are built 
to give you the same feeling of security when you 
place them on guard over your feeder circuits, gen- 
erators and transformer banks and in charge of your syn- 
chronous and induction motors. Consistently dependable per- 
formance entitles them to your complete confidence. 


ee 9 
Get in touch with Condit 
CONDIT ELECTRICAL MFG. CORP. 
Manufacturers of Electrical Protective Devices 


Boston, Mass. 
Northern Electric Company 








Sole Distributor for the Dominion of Canada 


SPECIFICATIONS: Standard Ampere Capacities, Type E-3 at 4500 volts, or less; 
Type E-4 at 7500 volts, or less. Interrupting Capacity (per phase) Type E-3, 2700 


amperes at 2500 volts; Type E-4, 5100 amperes at 2500 volts. ene 
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Is an essential part of transformer maintenance routine. 
assimilation of moisture and solid impurities in the insulating oil is a fact 
that must be recognized and means taken to prevent the consequent damage 
from breakdowns. 


Formerly, the purification and dehydration of transformer oil was a tedious, 
laborious and expensive process, entailing the withdrawal from service of 
the transformer concerned for anywhere from 10 to 48 hours. 
results to be obtained from the apparatus employed were not always satis- 
factory or sure. 


ELECTRICAL WORLD 
ee | ) if] fT 


All that is history now, for with the development of the 
Hydroil, came the means for complete, and constant puri- 
fication of transformer oil, without taking the transformers 
out of service. The Hydroil method contemplates perma- 
nently connecting the purifier to the transformer tanks, and 
circulating the oil through it whenever routine tests show 
a falling off in dielectric strength. 


The HYDROIL alone | 


—has double chamber and double outlets. A drying chamber and a separate chamber 
for the water. 

—has means to deliver a constant flow of clean, dry oil, testing above 22 kilovolts, 
regardless of the proportion of incoming water and oil. 

—has such large dry oil capacity. 

—has such low operating cost. 

The HYDROIL is a self-contained machine, designed for the exclusive purpose of 
drying and cleaning insulating oil. Results are obtained through its exclusive features 
which no other apparatus for the purpose will produce. 

The development of the HYDROIL has created a new standard of quality for 
insulating oil. A continuous process with the dielectric strength of the oil above 22 kv. 
when and as dehydrated. ‘The last gallon is as dry as the first. 

The HYDROIL wet and dry tank system will care for all transformers, circuit 
breakers, electrolytic arresters and feeder regulators within twency-five miles of station. 
Permanent installations equipped with HYDROIL Separator and our wet and dry 
storage tanks. 

For complete information and prices, send your request to our nearest sales office, 


SALES CORPORATION 
LEBANON, INDIANA 
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The gradual 


Likewise, 
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The ultimate development of a mech- 
anism for continuously dehydrating 
and purifying transformer oil by the 
operation of which every power pro- 
ducer or consumer using transformers, 
is assured of 
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Crrrr as 


one re 


Hydroil Centrifugal Separator, Model F25. 


_ TION 


against Transformer Damage 


due to lowered dielectric strength of oil 


Regardless of the proportions of oil and water in the sive HYDROIL Bowl with its perforated water 
mixture entering the HYDROIL, a perfect and con- wall, maintains a constant separation between the 
tinuous separation is effected. The HYDROIL wilt extracted water and the purified oil. Water and oil 
deliver a continuous stream of dehydrated and purified are discharged in the same proportions as they enter the 


oil with a maintained dielectric 
volts. 


No free water is dis- 
charged with oil. 


The patented and exclu- 





strength over 25,000 HYDROIL. No necessity to stop the HYDROIL 
until all the oil is treated. 
Oil so purified is recon- 
ditioned and made highly 
resistant to  emulsifica- 
tion. 


SALES CORPORATION 


LEBANON, INDIANA 
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Make thorough and accurate tests 


That is the way to progress. 
helps to build better utilities. 


Testing 
Leading 


engineers and leading companies know 


laboratories are using American Trans- 
formers. These companies know by ex- 


perience that they can get special equip- 
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this. And they are solving many prob- ment, designed correctly and_ built 
lems by making tests regularly. quickly with which they can get accurate 
For these tests many central stations, elec- results. And results count. Consult 
trical manufacturers and experimental with us. 


Here is a 150,000 volt, 60 cycle in- 
It is oil 
immersed, self cooled, with one end 


door testing transformer. 
permanently grounded. It has an 
oil filled high tension bushing on one 
end of the secondary winding. The 
other end is brought to a low tension 
terminal which is arranged to be 
By this 
means it is possible to measure the 


grounded through a meter. 





high tension current 
in the 


Full information, in- 


secondary. 


cluding prices, will 
be gladly given on 
transformers to meet 


your specifications. 





American 
Transformer 
Company 


178 Emmett Street 
Newark, N. J. 
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za) HERE are two really good ways 
ex of determining the actual worth 
of insulators..... One, is to put 
them on your lines, and watch them. If 
they last for the required period of years, 
the case is proven —the insulators are 
good. But, that takes time. Something 
better will probably be out by that time. siggy 
So here’s your alternative....4sk some 
user if it’s a fact that the new “Thomas 
Quality” pin type insulators are so un- 
failingly dependable. Ask him if they 
show any signs of deterioration on his 
lines, or if they successfully withstand the ta 0a 
power-arc. Question him as to the rugged- 
ness of these new designs and if they will 
stand the “ups and downs” of rough 
handling... .1f these new designs are not 
what they should be, the user will tell you; 
it’s human nature. You would do as much 
for him, in a reverse case. 






No. 1111 




























Just let us know what design you are interested in and we 
will advise the name of the nearest user. Then you 






can conduct your own investigation. 












THE R. THOMAS & SONS CO. ine monica 


EAST LIVERPOOL, OHIO 
NEW YORK BOSTON CHICAGO LONDON 


Graybar Electric Co. on Pacific Coast 







Northern Electric Co. in Canada 
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Noteworthy 
Central Station 
in the 


Power Plants— 







Elpeco Indoor 
Disconnects 
mean Safety 


Elpeco Bus 
Supports 
Rugged 
and 
Dependable 


Elpeco 


@) 
oft Pothead and 
Grounding 
(," Switch 


ELECTRIC NTS 
— 
412-420 NORTH EIGHTEENTH ST. PHILADELPHIA, PA. 






PORATION 


> 
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advances in 
Construction 
tor the 


Substation and 
Line— 
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horas HAW AS : 
Sean e == | Highest Voltage Elpeco 
may 5 eatonsiess i Gap Switches 
‘ . “ 220 KV. also from 


Elpeco 
Motor or Manual 
operated gang 
switches 
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pins 
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Elpeco Switches as applied 
to outdoor substation 


ansiiin 








412-420 NORTH EIGHTEENTH ST. PHILADELPHIA, PA. 
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uick-Break Primary Disconnect 


QUICK 
— BREAK- BLADE — 


The Quick-Break-Blade remains in the 
contact clips until the regular blade is pulled 
four inches from the upper contact. The brass 
wire spring provides a cam action at the hinge 
end and accelerates the motion of the Quick- 
Break-Blade. Copper guides are placed on 

the regular blades so that the Quick- 

Break-Blade cannot possibly 
get out of place. 


HE Quick-Break-Blade is 
hinged on a third insulator 
so that when the switch is 


opened the switch-blade is abso- 
lutely dead. 


Special designed brown glazed porcelain 
No. WS69C4 beached . h id 
Patent Applied for ushings are inserted thru the sides of 
housing carrying wire direct to terminal 
lugs. Standard lugs have three binding 
posts to accomodate up to 000 wire, but 
can be furnished larger if specified, 


The box can be fur- 
nished with three 
different types of 
mountiag as shown. 


This Primary Disconnect 


is enclosed in a well sea- ] The blade can be 
soned wooden box when turned down thru a 


used on circuits of 6600 slot in the bottom 


volts and under. of the box and the 
door closed. 


LINE MATERIAL CO. 
SOUTH MILWAUKEEWIS, 


SALES OFFICES AND WAREHOUSE—Branch Plant—East Stroudsburg, Pa. 


Albany, N. Y. Chicago, IIl. Des Moines, Iowa Kansas City, Mo. Oakland, Cal. 
Allentown, Pa. Cleveland, Ohio Indianapolis, Ind. New York, N. Y. _ Portland, Ore. . 
Boston, Mass. Dallas, Texas In Canada—Canadian Line Material Ltd., Toronto, Canada No. Charlotte, N.C. Los Angeles, Cat 












What is Best 

























Substation Southern 
Ohio Electric Co. at 
Superior, Ohio. O-B 


insulated. 


“ f 


HAS one predominant idea as to what 
©- is “best practice” in selecting insulators. 
It has been repeatedly expressed to users. It has 
been proved in years of experience with insulators 
out on the lines, and now we feel that it has been 
more than justified. 


In expressing it to you, therefore, theory may be 
discarded. Based on experience we are sincerely in 
earnest when we say that we believe it is the best 
way for you to buy insulators. 


What is this belief—this best practice? 


It is that the only way to judge the prospective life 
of an insulator is to determine its past performance 
—to find out what its record of life in service is. 


HISTORY TELLS WHICH LINE EXCELS 













‘| Insulator Practice ? 


Tower on new Fort 
Miami line of Union 
Gas & Electric Co., 
Cincinnati. O-B insu- 
lators and flux control. 















4 Certain types of tests are informative and worth 

while—but only as a check on uniformity and manu- 
facturing methods. But tests cannot tell the story 
of prospective life of insulators up on the line. 


There is a destructive action produced by the com- 
bined effect of mechanical load, vibration, thermal 
stresses and time, the results of which cannot be 
foretold from laboratory tests. 


So we say, test and check for those things that may 
be safely judged in that manner, but for assurance 
of longest, interruption-free life out on the line, let 
past performance be your guide in selecting insulators. 


HISTORY TELLS WHICH LINE EXCELS 
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CREOSOTED 


SOUTHERN YELLOW PINE 


POLES 


RESIST INSECTS AN 
BIRDS 


The same impregnation of pure creo- 
soted oil which preserves poles from 
decay provides ideal protection against 
the attacks of termites, birds, etc. It in- 
sures long life and low annual cost. 


AMERICAN GREOSOTING GOMPANY 
cREOSOTING CREOSOTING 


LOVISVILLE ~~ KENTUCKY 


ry TT tt) ED Ae 


SALES OFFICES 
332 So. Michigan Ave 350 Madison Ave. 
Chicago New York City 


401 W. Main St. 


Brunswick,Ga. + ouisville, Ky. 


Bogalusa, La, 


EW 9-25-Graj 
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Manufacturer of Automati¢ tE} 
517 EAST 
DETROIT, 
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ne rouble 


Ave Lemporary~ 


avoid serious outages with 


Type M.I. Reclosing Equipment 


90% of line troubles have a duration of seconds—the 
line may be reclosed back into service at once. ’ 





If you have Type M.I. Automatic Reclosing Circuit 
Breakers on the low side of each substation, such trou- 
bles will be taken care of automatically without atten- 
tion by a watchman. 


These breakers make an ordinary substation automatic, 
requiring only periodic inspection and lubrication. 


Recloses within 10 seconds—a period which brings no 
complaints or damage suits. If trouble is permanent, 
breaker locks open after three reclosures. If three trips 
do not occur, the mechanism resets for a full cycle on 
next trouble. 


Standard breaker of high interrupting capacity. Re- 
closing mechanism operated by amply powerful split 
phase motor which starts under no load. 20% voltage 
drop will not impair operation. 


Price is astonishingly low because of standardized con- ’ 
4 
struction. Modern construction demands _ these va 
; . 4 
breakers as an improvement of service and a reducer of o 
Pa 
expense. rs 
. o 
Write for Bulletin No. 202, a 
which gives complete engineering data. oo 
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Low Cost per Year of Service 
n CLL 


Creosoted Yellow Pine 


“oles 


AINTENANCE costs are re- 
duced to the minimum by the 
use of Long-Bell Poles. They give 
many years of dependable service 
without repairs or replacement. 


Long-Bell Poles last longer and 
serve better because they are of 
strong yellow pine, creosoted full 
length under pressure. They re- 
sist decay, fire and other destruc- 
tive elements and can be depended 
upon in emergencies to stand up 
under heavy loads. 
































Write for ‘Sentinels of Service’’, 
our Booklet telling the complete 
story of Long-Bell Poles. 


The Ionc-Rett Lumber Company 
1002 R. A. Long Bldg. Kansas City, Mo. 













A tra issi li 
aaheneen Power Combe of fo oad t 
Poles used, 






= Ss a > Long-Bell Creosoted Yellow Pine Poles in 


a transmission line of the Arka Power 
eT in use ~ the y yt @ LightCo. “H” ' fame. qnnvaitien. 
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ADAPTABLE. 


MEMCY 


LINE 


Superior Clamp Features 


—for Flat Buses 









The Memco Flat Bus Clamps incorporate the spe- 
cial Memco reversible feature. The two sides are 
offset and reversible, thus giving the clamp any 
capacity from one to six bars without having the 
bolts project far enough to be in the way. Liberally 
designed castings of government bronze are as- 
sembled with hot dipped galvanized steel bolts. 
Made in three and four bolt styles. 


—for Round Buses 


Here are several decidedly important improvements. The main casting is proportioned to carry ail the 
current, the clamping pieces not being depended upon for that purpose. Another feature—ribbed rein- 
forcements obviate bending of clamp at the bolts. 


Heavy Bronze Thru-Bolts with jam nuts insure tight connection and eliminate stripped threads preva- 
lent in castings assembled with machine screws. Locked bolt heads require use of only one wrench. 
Liberally proportioned castings afford low current density. 


and the Adaptable Fittings 


Comparatively few parts, but designed to permit the 
assembly of more than two hundred different mount- 
ing combinations. 


Simplicity is accompanied by an unusual degree of 
interchangeability. 


Memco Bus Clamps and Adapters fit every Memco 
standard insulator unit. 





Catalog and Bulletins on request. 


MEMCO ENGINEERING & Mc. Co., INC. 


381 Hamilton St., Long Island City, N. Y. 





HIGH TENSION TRANSMISSION LINE AND OUTDOOR SUBSTATION EQUIPMENT 


nee 
———— 


















ELECTRICAL WORLD 


HESE are typical of the many Kuhlman Transformer Installations 

that are working efficiently and with unfailing reliability in Central 
Stations, Substations, Industrial Plants, Public Buildings, Railroads, 
Theaters, Street Lighting Service and various other specialized fields that 
require transformers, 


SINCE 1593 - BUILDERS OF TRANSFORMERS FOR 
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99 


'} approves 
Transformers 


“Best Practice” in Central Station and Substation Construction has placed 
its mark of approval upon Kuhlman Transformers. This is evident from 
the rapidly increasing demand for Kuhlman Transformers that has recently 
necessitated building large additions to the Kuhlman plant. 


Kuhlman Transformers are the result of 
“best practice” in design, the selection of 
materials and in workmanship. The first 
consideration in the design of Kuhlman 
Transformers has always been absolute 


steel that has a greater strength and re- 
sistance to corrosion. 


Kuhlman workmen are specialists in their 
particular operations. The new shop 
buildings provide pleasant surroundings 
reliability in most severe service—and and ample light and air—the equipment 


is most modern. 


Seaboard Service Co 
206 E. Lexington St, 


then to secure the highest all-day effi- 
ciency without compromising this reli- 
ability. 


A premium is paid for a special silicon 
core steel that minimizes the core losses. 
The cases are built from copper-bearing 


Every precaution has 
been taken to assure efficient production 
and high quality. 


This is just the beginning of the Kuhiman 
story. Write the office nearest you for 
complete information and any data you 


may require regarding transformers. 


KUHLMAN ELECTRIC COMPANY 


Bay City 


Sales and Service Offices 


Allentown Chicago, Ill. 


Irving Samuels John R. Smith 
Hunsicker Bldg. 844 Rush St 
Atlanta Cincinnati 


E. K. Higginbottom 
411 Glenn Bldg. 


Baltimore 


Beedle Equipment Co. 
1308 Union Trust Bldg. 
Cleveland 
Frank Simpson 
500 East 102nd St. 

Boston Dallas 
Geo. H. Wahn Co 


Thonias 


F. T. Morrissey & Co. Wm. 


Detroit 


R. P. Johnson 
3-260 General Motors Bldg. 
Indianapolis 
Scott Jaqua Co. Ine 
202 Indiana Terminal Whse. 
Los Angeles 


Machinery Co. 


316 American Bank Bldg. 
Milwaukee 


H. Fernholz 


69-71 High Street Unit No. 2 Santa Fe Bldg. 1031 Clybourn St. 
Buffalo Denver Minneapolis 


John E. Hoffman 
280 Carolina St. 


Globe Electric Supply Co. 
1843 Wazee Street 


Grant Sales Company 
1004 Marquette Ave. 


POWER- DISTRIBUTION - STREET 


Michigan 


New York 
D. F. Potter, Jr. 
300 Madison Ave. 


Omaha 


D. H. Braymer Equipment Co, 
neha 
i~ 


7 W. O. W. Building 
Philadelphia 
H. F. Darby, Jr. 

1700 Walnut St. 
Pittsburgh 
Continental Sales & Engr. Co. 
839 Oliver Building 
Salt Lake City 
Stevens Sales Company 
134 West 2nd South St. 


LIGHTING 


San Francisco 
C. F. Henderson 
Call Building 
_ Seattle 
Equipment Sales Co. 
314 Seneca Street 
Toledo 
Howard J, Wittman 
424 Spitzer Bldg. 
Tulsa 
Dodge Electric Oo. 
318 S. Boulder St. 
York 
Harry W. Motter 
335 W. Market St. 
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transmission lines-mean lute 
life,.and consequent economy>~~_ 


eit. ee mY 

_ Write today on your business letterhead_for — 

the Newport News book on Hydro-Electric ~ 
equipment, “Beating Swords into Plow-Shares.”’ 


TAINTER GATE FOR 
, COLUMBUS ELECTRIC ano 
POWER CO. 





Hypro- E.ectric Division | 
Newport News SHIPBUILDING AND Dry Dock Co. | 


Newport News, Vircinia ‘ Cuarrorte, N.C. 


San Francisco anp Los Anoetes: Water Works Supply Company 
Seatrie: Water Works and Power Equipment Company 
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[LIKE A BATTLESHIP” is not an idle 
nyone who has ever built to navy 
ications knows what it means— 
Newport News Trasismission 
them the high quality and 
s in naval construction. 


eightand terrific strain— 


sion towers are 


‘aNSInis 







New York: 233 Broapway 
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Type HQ base assembly 
with disconnect blade 


| Interchangeable 
L } disconnect blade 


Wet process porcelain 
bushings and mount- 


ings throughout 


69 
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SAFEST 


for your men and property 


Matthews Fuswitches and _  Disconnecting 
Switches are so designed that the lineman or 
troubleman never has to touch them with his 
hands to re-fuse or inspect them. The boxes can 
be easily opened or closed and the fuse cartridge 
or blade entirely removed or replaced with the 
safety fuse puller furnished with them. They can 
be inspected without the necessity of disconnec- 
tion. The door opens up away from the operator. 
All bushings and mountings are of the finest 
genuine wet process porcelain. This, with proper 
spacing of all live parts, assures ample safety 
from leakage and flashover. 


Recently a large power company made wet and 
dry flashover tests on the different parts of a 
Type OK Matthews Fuswitch. The voltages at 
which flashover occurred, were all in excess of 
30,000 volts, or four times the 7500 volt rating. 
Ask for Bulletin 501. It completely describes 
Matthews Fuswitches and  Disconnecting 
Switches. 


Distributors of the following Matthews products are 
located in all principal cities: Matthews Fuswitches and 
Disconnecting Switches— Matthews Scrulix Anchors— 
Matthews Adjustable Reel—Matthews Slack Puller— 
Matthews Telefault—Matthews Teleheight—Matthews 
Lamp Guards—Matthews Cable Clamps. 


W. N. MATTHEWS CORPORATION 
3702 Forest Park Blvd., St. Louis, U. S. A. 


MATTHEWS 
FUSWITCHES 


and DISCONNECTING SWITCHES 


| with fuse cartridge 


31 










{ Type HQ base assembly 


Interchange- 
able vacuum 
fuse cartridge 










Matthews 
special fuses 
are more exact 
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BLAW-KNOX 


Nippon Electric Power Company, 
Osaka, Japan, Main transmis- 
sion line passing through low- 
land near Ioridani, about four 
miles from Sasazu, Japan. Total 
length of line 194 miles. Total 
number of towers 1100. 


BLAW-KNOX COMPANY 


Pittsburgh, Pa. 
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ta 


a Q@) van Star 


EQuIPMENt 





An Ounce of Proof 
Is Worth a 
Pound of Argument 


This fact is of peculiar signifi- 
cance to purchasers of high ten- 
sion equipment because after 
the purchase is made it is rather 
difficult to insist on a proof you 
did not require when selecting 
the equipment. 

For example: when purchasing 
equipment rated at 132 K.V., do 
you know whether the manu- 
facturer has the necessary test- 
ing facilities to prove whether 
or not the equipment will meet 
your requirements? Or, do you 
simply take a chance you would 
not take when purchasing line 
insulators, transformers or other 
equipment ? 

When you can buy equipment at a 
reasonable price and know that 
the guarantees or claims made by 
the manufacturer can be proven, is 
it not worthwhile to consider this 
point? 

For example: in our 750 K.V. test- 
ing laboratory we can prove our 
claims as to flashover, etc. With 
our 50,000-lb. mechanical testing 
machine we can prove what we 
claim for cantilever, torsion, ten- 
sion, etc. 

Are you today buying equipment 
simply because of salesmen’s state- 
ments or are you investigating to 
see if the factory he represents is 
really equipped to prove what he 
claims? 

Unit Type is a proven equipment 
and we can prove it to any pur- 
chaser who really wants to know 
what he is buying. 


Are You Buying 





Tested Equipment? 
A Section of our 750 K.V. Testing Laboratory , 
‘ NIT TYPE 


elia’"O* Star 


DELTA-STAR ELECTRIC COMPANY,2400 BLOCK,FULTON ST, CHICAGO, ILLINOIS. 





Ju 
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GHATILLON 


><: ng £ Dynamomet ers 


i _ for stringing 
Nis 7 overhead wires and 
pulling underground cables 






For Field Testing—there is nothing like having 
a good Chatillon Dynamometer on the job. Ask 
any line foreman who has guessed the tension 
and sag. He knows. 


Get a Chatillon and you’re safe. That is why 
these dynamometers go wherever transmission 


oie _ lines are strung. 
~~ For Pulling Underground 


Large utility companies have Chatillon Dynamometers for 
every cable pulling gang. 

Compact, durable and dependable, Chatillon Dynamometers 
have become the standard field testing instruments in the 
electrical industry. 


Write for our booklet, “The Place of Field Testing in Industry.” 
This useful booklet free to engineers. 


JOHN CHATILLON & SONS 


Established 1835 
85-99 Cliff Street, New York, U.S. A. 





The illustration above shows how one leading 
Eastern company utilizes their dynamometer, 





A side view of the same cable pulling operation. 
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THE HI-VOLTAGE EQUIPMENT CO. was: 

First to build a really successful vertical air break switch. The vertical 
break has many advantages over the horizontal— 

First to eliminate torsional strain from insulators. The operating insulator 
in a Hi-Voltage switch is subject only to side push or pull, which it is built 
to stand. Insulator manufacturers say that a large percentage of electrical 
failures are caused by mechanical failures due to wrong strains— 

First to effectively protect main contacts from burning. Main contacts on 
a Hi-Voltage Switch are never touched by the arc. The arc strikes between 
the horns, and is lifted up the horns as fast as the switch arm moves— 
First to perfect mechanical construction that makes easy operation certain 
under all conditions. Hi-Voltage will not fail to operate in conditions of 
sleet or ice and will work perfectly no matter how old and corroded. 


99% of Hi-Voltage customers repeat because of this leadership. 


Additional features are strength throughout from contact to handle—great 
leverage—easy action—self-aligning contac asy installation—rating well 
under continuous service capacity. 


80 page catalogue on application—gives complete engineering data 
and illustrations 


THE HI-VOLTAGE EQUIPMENT CO. 
3305 Croton Ave., Cleveland, Ohio 
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One pipe dream 
that does come 












To men who have thought that 
electric underground construction 
could never be smooth and easy— 
here’s a ‘pipe dream’’ come true in 
every pipe length of Bermico. 


Put your wires underground in 
Bermico Fibre Conduit, and your 
worries are ended. Smooth inside 


a 


yt fay YP : 
fay Renee LD 


and true to radius throughout, 
Bermico is easy to lay, and the 
extra long sections speed up the 
work. 


Get in touch with a nearby 
Graybar distributing house. A 
specialist there can show you that 
‘pipe dreams’’ do come true. 
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ELECTRICAL SUPPLIES 


Successor to Western Elecfric Supply Dept. 


Executives offices: 100 East 42nd St., New York 


Offices in 58 principal cities 
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HE Railway and Indus- 

trial Engineering Com- 
pany and the Electrical 
Development and Machine 
Company have combined 
their organizations in the 
interest of economy and ser- 
vice. One company is ex- 
perienced in outdoor equip- 
ment, the other indoor. The 
Combination has equipment 
to meet the most exacting 
requirements. 
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INTERCHANGEABLE UNIT EQUIPMENT 


RAILWAY & INDUSTRIAL ENGINEERING CO., GREENSBURG, PA. 


DISTRICT OFFICES 


BOSTON NEW YORK . PHILADELPHIA CINCINNATI CLEVELAND 
PITTSBURGH CHICAGO | ST. LOUIS CHARLOTTE 


E offer you the bene- 

fit of fifteen years 
EXPERIENCE in switch- 
ing equipment. This ac- 
cumulated KNOWLEDGE 
is inherent in each piece of 
equipment and represents 
real VALUE to the user. A 
plant of unequalled size and 
facilities assures DELIV- 
ERY and the QUALITY 
necessary for the present 
day needs of the PUBLIC 
UTILITIES. 


RAIN IGS TU LN 


ELECTRIC POWER EQUIPMENT 


ELECTRICAL DEVELOPMENT & MACHINE CO., PHILADELPHIA, PA. 


AGENCIES 


Birmingham Buffalo Casper Denver Houston Indianapolis Kansas City Los Angeles Lakeland, Fila, 
Rochester San Francisco Toronto and Montreal; POWERLITE DEVICES, LTD. ‘Seattle Salt Lake City 









FEW of the many types 
and combinations of 











R&IE Franklin 


Bus Supports. Bus Supports. 
Choke Coils. 


, Instrument Cutout 
Disconnecting Switches. 





Air-Brake Switches. — 

Lightning Arrester Com- Disconnecting Switches. 
binations. Air Pressure Relays. .~ 

Switch Combinations. v 

Fuse Mountings. Potheads. 

Bus Fittings. Insulators (Cleat Type). 


Automatic and Motor- 
Operated Switches. 
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Substation and 
Station 





Equipment 
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American 
BROWN 
BOVERI 


Now have orders covering the 
following types of equipment 
for 


Power Station 
Construction 














Steam Turbo-generators 

Condensers 

Fabricated Structural Steel 

Automatic Voltage 
Regulators 

Turbo-compressors and 
Blowers 

Transformers 


Oil Switches 


Circuit Breakers 





From the days news: 

. 

O y The American Brown Boveri Electric Gloucester side of Newton Creek. Al- 

Corporation, 165 Broadway, New York, terations and improvements will be 

; : 7 7 is planning extensions in its Camden made in existing buildings and_ the 

EF ] traral YT N rla (N. J.) plant, utilizing properties se- necessary equipment installed. It is 

ALECTITICAL rows cured at the time of the original acqui- understood that the expansion will be 

; ‘ sition but not used heretofore in con- used largely for the production of tarbo- 

sept ] ] LY we : e generating units. 
, ss ’ _ land primarily comprises what is known 
as the South Yard, located on the 











BROWN BOVERI 
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American 
BROWN 
BOVERI 


is producing under central 
station requisitions the following 
equipment for 


Sub-station 
Construction 


= 











Mercury-Arc Power 
Rectifiers 


Bus Supports 
Disconnecting Switches 
Transformers 

Circuit Breakers 


Potheads 















ateteen dix 
The Railway & Industrial Engineer- Railway & Industrial Engineering Com- 
ing Company, Greensburg, Pa., manu- pany, which recently purchased prop- 
facturer of transmission, switching and erty adjoining its plant, as announced 
protective equipment, is consolidating in the May 22 issue of the ELECTRICAL 
its plant with that of the Electrical De- Wor pd, is enlarging its plant facilities, ‘ * . 
velopment & Machine Company, Phila- and a new building under construction from Flectri cal VV orld 






delphia, manufacturer of the “Frank- will be occupied by the Electrical De- 
lin” line of power equipment. The velopment & Machine Company, which 
will move its plant from Philadelphia. 






June 26, 1926 
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Railway 
Electrification 


ee 











Electric Locomotives 
Railway Motors 
Fabricated Structural Steel 
Complete Substations 
Mercury-Arc Power 
Rectifiers 

Electric Locomotive 
Auxiliaries and Controls 





from Railway Age 
July 3, 1926 


BROWN BOVERI 
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American 
BROWN 
BOVERI 


has under production 
the following equipment 
for 


Marine 
° eee ee ee 
Construction 
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U. S. S. Saratoga (turbine 
electric propulsion) 

33 U.S. Patrol Boats 
(Diesel propulsion) 

Ferries (Diesel-electric 
propulsion) 

Dredges—Lighters—Car Floats 


AMERICAN BROWN BOVERI 
ELECTRIC CORPORATION 


165 Broadway, New York Camden, New Jer 
Summer Street, Boston 92 Witherspoon Bi "hate, Philadelphia 


842 
230 South Clark Street, Ch 









I arr ‘to ‘a close to $100000, w C 
The American Brown-Boveri Electric Co., Broadway and 
} Fairview Street, Camden, N. J., operating at the former 
plant of the New York Shipbuilding Co., is said to have plans 
under way for a shop addition, 60 x 175 ft., to cost more than 













. $50,000 with equipment. It will advance operations at the 
et yard, and has developed a system of standardized ship con 
struction for larger output. Contracts have just been re 
selved for the building of 33 steel patrol boats for the 
United States Coast Guard Service, to cost $63,000 each, 
and for 6 Diesel engine-electric ferry boats for the Erie 


Railroad, New York. 






from [ron Age 
June 10, 1926 










BROWN BOVERI 
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@OSIER SERVICE 
ST. PETERSBURG 


} The rapid growth of St. Petersburg and the enormous 


increase in power demand have necessitated entire 
reconstruction of the existing distribution system. 


The new system now being built was designed and is 
being constructed under the direction of the General 
Engineering & Management Corporation, 165 Broadway, New York 
City, who is operating for the Pinellas County Power Company, St. 
Petersburg, Florida. 


The initial system consists of a 11,000 volt belt around the city with 
four 4500 volt step down substations for primary distribution. 


You furnish the materials—We do the rest. 


Hoosier Engineering Co. 


Erectors of Transmission Lines 
INDIANAPOLIS 
eee 
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A 3-Way Economy 


Mead-Morrison Underslung over other methods. The Mead- 
Winches save time and labor on Morrison Underslung pulls under- 
three important operations. On pole- ground and aerial. Heavy, bulky 


eee work er ee. and loads are handled without the help 
errick can with average conditions 
5 of extra hands. The Underslung 


set 100 poles a day. Only three men .; 
are required in the crew. Cable Winch on a truck makes a portable 


Hauling is reduced to a simple oper- source of power available for any 
ation and is speeded up at least 50% job of handling, hoisting or hauling. 

























Economies like the above explain why one leading Public 
Utility has more than 60 trucks equipped with Mead-Morrison 
Underslung Winches. Write for Catalog No. 28. 










MEAD-MORRISON 


MANUFACTURING COMPANY 
926 Prescott St., Boston, Mass. 
Canadian Factory: Welland, Ontario 


HOISTING -. HAULING HANDLING 
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Braced for Strength 


Each turn of the solid copper wire in this G-E 
Choke Coil is braced—braced at three 
points on the circumference— 


Built in capacities of 100, 200, 
400, 600, 800, and 1000 amperes. 


—braced by heavy strips of treated maple— 


Ail iron and stool parte, are —and the braces themselves are braced by 
the end spiders. 


This construction, and the fact that the weight 
of the coil proper, as well as short-circuit 
strains, is assumed by heavy copper-alloy 
brackets, account for this G-E Choke Coil’s 
extraordinary strength. 


GENERAL ELECTRIC 
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For medium 
eS Hemingray 


ORY LLL insulators are 
correctly annealed 





To secure the unequaled service which only a glass insulator can give— 
including freedom from ageing, dielectric strength, mechanical strength, 
uniformity, transparency and imperviousness to water—the process of 
proper annealing in the manufacture of insulators is the point of supreme 
importance. 


The Hemingray efficiency in insulator annealing is based on seventy- 
three years of glass making, the last fifty of which has been devoted t= 
the production of glass insulators. During this entire period the 
Hemingray organization has been improving processes and methods 
until the Hemingray processes for making glass insulators have reached 
the highest perfection. 


Hemingray has the most modern annealing ovens and governing ap- 
paratus obtainable. Furthermore long experience has taught Hemingray 
. ; ; ; what types of insulators can be properly annealed—and designs that 
The illustrations shown here in- cannot be properly annealed. Hemingray never accepts for manu- 


dicate a few types of Hemingray facture a design that cannot be correctly annealed. This is one of 
medium voltage i nsulators. Large the basic reasons for the success of Hemingray Insulators. 

stocks of standard sizes are always , ant ; 

available. Let us quote on your Hemingray Insulators are made in sizes for service up to 15,000 volts. 
requirements. The low first cost is constant low cost because Hemingray Insulators 


give service that is practically permanent. 


Write for descriptive Bulletin 


HEMINGRAY GLASS COMPANY 


Offices and Factories— 
Muncie, Indiana, U. S. A. 


HEMINGRAY 
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Under construction to be the 
largest power plant in the 
L rs world—1,000,000 H. P. 
oj )f' amt (Rise ae 
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East River generating station, 
New York Edison Company, 
New York, N. Y. 


S your power plant on a par with 
the rest of your business? 


Have you the advantage of all that 
has been done to apply mass produc- 
tion principles to steam and power 
generation? 

The same talent which has de- 
veloped some of the greatest utility 
plants in the world, embodied in our 
staff of 360 engineers and architects, 
is at your service. 

We are designing power plants in 
terms of tomorrow. We are ready 
to serve you to-day. 


MURRAY 


tt sh 
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coaling t+ Power Plant; 
—ALL LEHIGH-BUILT 


Storing up coal for the power house, actu- 
ally generating power, distributing or 
transmitting high voltages—whatever the 
operation, the utmost care in design, selec- 
tion of materials and construction is es- 
sential to ultimate economy. For every 
piece of construction, it isa big step toward 
greater efficiency if Lehigh Steel is used. 


Lehigh offers not just good steel but expert engineering 
counsel, efficient design, experienced erecting service and 
prompt delivery. 


(SEHIGH [)TRUCTURAL| 


NEW YORK BOSTON PHILADELPHIA 
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Many of the country’s largest and most 
prominent power companies standardize 
on Lehigh Towers and Lehigh Steel for 
other construction jobs. Constant repeat 
orders are received from such well-known 
concerns as Stone & Webster, Inc., W.S. 
Barstow Management Ass’n., J.G. White 
Engineering Corp., Phoenix Utility, and 
others. Wallenpaupack, the first 220 Kv. 
line in the east, used Lehigh Towers. 


_ Whatever your construction requirements, it will pay you 
to consult a Lehigh Engineer on your next job. 


I TEEL [HOMPANY “"" 


WASHINGTON MIAMI SAN FRANCISCO 
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The Pioneer 
in Transformer Manufacture 





All-Steel Case for Transformers 

Pittsburgh Polyphase Transformer 

Film Radiator for Self Cooled Transformers 
Ventilated Coil 

Elliptical Coil Design 


These are some of the features in transformer design that have been 
originated and developed by Pittsburgh Transformer Company 
engineers, and embodied in Pittsburgh Transformers. 








Bulletin 2054 


April, 1926 


Pittsburgh Transformer Company 


Largest Manufacturers of Transformers exclusively 
in the United States 


Pittsburgh, Pennsylvania 


Copyright, 1926 | 
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Pittsburgh Polyphase Transformer 


NTIL the Pittsburgh Poly- 
| phase Transformer was 
| brought out, American practice 
| strongly leaned to the use of single 

phase transformers, and few three 
| phase transformers were used. 


| With the invention, develop- 
ment and sale of the Pittsburgh 
Polyphase Transformer, however, 
the use of three phase power trans- 
| formers has increased enormously. 


The increased production and 
installation of three phase trans- 
formers was stimulated and 
brought about by the introduction 
of the Pittsburgh Polyphase 
| Transformer. 





The Pittsburgh Polyphase 
Transformer was invented and de- 
veloped by Pittsburgh Trans- 
former Company engineers, and it 
d rew attention to and emphasized Pittsburgh Polyphase Power Transformer with Pittsburgh Film Radiators and 

Expansion Tank Southern Colorado Power Company 
the advantages of three phase 


transformers. 





The Pittsburgh Polyphase Transformer gave to the electrical industry not 
simply a three phase transformer, but a transformer with the advantages of im- | 
proved and more efficient operation added to the inherent advantages of three 
phase transformers. 








Assembly of Pittsburgh Polyphase Distribution Transformer 
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A ees statistics show yellow 
pine as highest in breaking, impact 
and crushing strength. This great 
strength is lasting. Properly creosoted 
pine poles, and Jnternational poles are 
properly creosoted, retain their original 
strength and are as strong after years of 
service as when installed. 

Public utility officials find that these poles 
combine greatest strength and greatest 
durability. They have learned that lines 
built of creosoted pine poles give the most 
reliable service the year round, and the 
lowest annual cost. 

When the extreme test comes during raging 
storms, these poles stand up under the 
strains that prove so disastrous to other 
poles. 


Illustration shows International poles between Pueblo and Canon 
City in service of the Southern Colorado Power Co. 


International Creosoting & Construction Co. 
Galveston—Texarkana—Beaumont 


<—~ Wwe ; tla 


Ee 
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Creosoted Yellow Pine Poles 
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THIS ARRANGEMENT MAKES A VEAVY CONVENIENT 
ANO ECONOMICAL (NOOOR OL3SCONNETCTING SWITCH 


S/INCE /NDOOR: 
PERMANENTLY ATTACHEO TO CLAM 









Cae Fierce LEAD 





VOHNSON CLAMP, 
THREE S/ZES 







ALWAYS SOLOER 


CIAL FLENEL & 
<é. 






SHOWING HOW EASILY CLAMP /S 


REMOVED FROM ENO OF STICM, GREATLY 


ADOING TO THE we TF 
TOWER ANGLE FASE ©. RANSPORTATION 


TOWER GROUNOING 
CLAMP 
MADE (N TWO SIZES 


Somes 


INSON GROUNDING STICK. 


WHEN OROERING PLEASE MENTION 
SIZE OF LINE CONOUCTOR ANO LENGTH 
© s 


The Johnson Ground Stick 
for perfect safe ty! 


Above are shown details of this practical economical device 
which consists of a ground attachment and a regular Johnson 
Clamp—specially built and mounted on the end of a stick. 
For grounding lines—this stick has no equal. For any kind of 
a connection to a live power line—there is no simpler, cheaper 
or better device than the Johnson Clamp. 





This Clamp has a carrying capacity of 150 amperes although 
larger clamps for heavier loads are available. 


To protect men working on lin*s, you will find the Johnson 
Ground Stick much safer than the old-time grounding chains 
and much quicker to apply. For full details just mail us the 
coupon. 





T. F. JOHNSON Jr., P. O. BOX 359, Atlanta, Georgia 


Please send a complete copy of the Johnson Catalog or just the booklets checked. 


|) Fault Finder PN a6 otek 0 5.0.0 0whh Gabe anna eea eee Sa ae Renadeab wes «sae 
|| Buzz Stick 

__] Heavy Duty Transmission Clamp 
‘_] Electrical Hook Position 
() Live Line Maintenance 

C] Skeet Switch City Coeececreceeeerseeeoseseseeeeseeeeeee State eoceoecececoceece ecccce cacwe ee ° 


Co nn cacccdncaudeisssesuneimeiend abs dbddas ess cucaumbesaete sed 
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SUBWAY CUTOUT 





TYPE “OC” BOX 








pia a" 


TYPE “V” BOX 
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TYPE I fuse box in transformer manhole. This type is 
made for two and three wire—for 230 volts—for any 
cable—bottom of box compounded, 


For years G & W has been perfecting newer 
and better means for obtaining flexible power 
distribution economically. To maintain the 
continuity of the maximum part of the under- 
ground system during cable trouble, and do it 
economically, is the function of G & W under- 
ground boxes. Thus, not only is the public 
good will maintained, but the continuity of 
income as well. 


The G & W unit plan of underground box 
construction permits the box to function even 
though a cable entering it is damaged. The 
cable is a unit right up to the bus in the box. 


Fixed high standards and quality backed by 
carefully selected materials and expert work- 
manship give the G&W_ box maximum 
dependability. 


Ease and speed of installation and of opera- 
tion, regard for safety, and adequate voltage 
factors are some of the other exclusive features 
of G& W boxes. 





TYPE M box in a manhole. 





1 





This type has discon- 
necting copper links. Otherwise has Type F fuse box 
construction, 


Main Features of Some of the 
G & W Boxes 


TYPE C BOX—(Photograph—3 conductor— 
4500 volt box. 3 way and one way blank). For 
voltages up to 15,000—one to four conductor— 
busses enclosed in bakelite tubes—only one phase 
exposed in one insulated cell—removable link 
and switch stick—cables sealed in cable head— 
cable heads interchangeable. 

SWITCHING BOX—(Photograph—3 conductor 
—6600 volt, 3 way 12 tube switching box). 
Bottom chamber compounded. Porcelain en- 
closed disconnects used in manholes for quick 
switching of cables. 

SUBWAY CUTOUT — (Photograph —3 con- 
ductor—2500 volts—3 way cutout). Enclosed 
fuses in porcelain chamber on 2300 volt services. 
Copper disconnecting link in porcelain chamber 
for voltages up to 4500 volts. Bottom chamber 
compounded. 

TYPE F BOX—(Photograph—3 conductor— 
230 volts—4 way fuse box) cable sealed in cable 
head—cable heads interchangeable—for voltages 
up to 600 volts—for any cable—busses beneath 
insulated base for safety. 

TYPE G BOX—(Photograph—3 conductor—230 
volt box—main and six branches). For voltages 
up to 600 volts—cable sealed in cable head— 
cable heads interchangeable—plain bolted con- 
nection—bus beneath insulated base for safety. 
TYPE V BOX—(Photograph—3 conductor—230 
volt box—main and four branches). For voltages 
up to 600 volts—main need not be cut and is 
compounded in lower chamber—branches sealed 
in cable head—plain bolted connection—busses 
beneath insulated panel. 


Exactly What You Want! 


G & W design and manufacture 
practically every device for the end 
of a cable. 


Underground Boxes 
Conduit Bells 
Ground Pipe Caps 
Ground Pipe Points 
Vault Units 


Potheads 

Series Cutouts 
Primary Cutouts 
Oil Fuse Cutouts 
Oil Disconnects 
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STERN RED 
CEDAR POLES 


Aeroplane view of our Minneapolis Yard 
and Treating Plant 


“Look up please,—smile!” signalled the photographer. 
Click went the Camera but we didn’t hear the click, 
neither did our smiles show. A few of the workmen can 
be seen if you look closely. 















It is difficult to grasp the extensiveness of this far-flung 
concentrating yard though the following figures and 
your own comparisons may help you. The long poles 
at right of switch are 90 feet long. The largest pile in 
middle of yard, at the left of power plant, contains 1563 
poles, 40 ft. long. Eight loaded cars are standing on track 
ready for out shipment. The Pentrex machine-house 
and roll-ways are located just beyond the loaded cars. 
The inset shows treating tanks which are obscure in the 
aero photo. Two of Minnesota’s “ten thousand lakes” 


are seen north of this yard. 


PENTREX 
guarantees % to MAIN OFFICES 


72 inch penetra- Brande Bldg. Sicamous, B. C. Peyton Bldg. 
tion on every pole Grinnell Enderby, B.C. Spokane, Wash. 
Soren TREATING PLANTS 
ies Minneapolis Sand Point a maaan RRR RRC 
| NRE 2 RR 
B.J.Carney & Co. | 
RAINE een amc 8 GENERAL SALES OFFICES ARERR ECON aa 
. 100 North 7th St., 214 Old South Bidg., 
Minneapolis 
435 Commercial Trust Bldg., 905 2nd Nat. Bk. Bldg., 
Philadelphia Cincinnati 
115 So. Dearborn St., 839 Oliver Bidg., 


Chicago Pittsburgh 
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Complete 
Service 


ie service rendered by the U.G.I. 
Contracting Company is possible only 
because of the highly specialized depart- 
ments in the U.G.I. organization and _ its 
many years of experience in a// branches of 


industrial and public utility building. 


To so build that the cost of operation can 
be maintained at the very minimum has for 
many years been a feature of our service. 


THE U.G.I. CONTRACTING COMPANY 
PHILADELPHIA, U.S.A. 


Builders of 
FACTORIES POWER PLANTS BRIDGES GAS PLANTS 
PUBLIC WORKS 


Peoples Gas Building 


Healy Building 
Chicago 


Atlanta 
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Okonite 
Products 


OKONITE 
INSULATED 
WIRES AND 
CABLES 


VARNISHED 
CAMBRIC 
CABLES 


OKONITE 
INSULATING 
TAPE 


MANSON & 
DUNDEE 
FRICTION 
TAPES 


OKONITE 
CEMENT 


OKOCORD 
OKOLOOM 


























































Okonite- 
Callender 
Products 


IMPREGNATED 
PAPER 
CABLES 


SUPER- 
TENSION 
CABLES 


SPLICING 
MATERIALS 
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COPPER- 


THE OKONITE COMPANY 
THE OKONITECALLENDER CABLE COMPANY, INC. 


FACTORIES: PASSAIC, N. J. PATERSON, N. J. 
SALES OFFICES: NEW YORK . CHICAGO . PITTSBURGH . ST. LOUIS . ATLANTA 
BIRMINGHAM SAN FRANCISCO LOS ANGELES SEATTLE 


Pettingell-Andrews Co., Boston, Mass. F. D. Lawrence Electric Co., Cincinnati, O. 
Novelty Electric Co., Philadelphia, Pa. 


© aa° Canadian Representatives: Engineering Materials Limited, Montreal 


Cuban Representatives: Victor G. Mendoza Co., Havana 








PAPER- 
OiL- 
LEAD 


N impregnated paper cable is more than 
merely copper, paper, oil and lead. 


Anyone can wrap a copper conductor with paper, 
impregnate with oil, and encase the whole in lead, 
but there are very few who can make an impreg- 
nated paper cable. 


Electrical and mechanical tests will give you an 
indication as to whether you are merely buying a 
certain quantity of copper, paper, oil and lead, or 
a dependable impregnated paper cable, but—the 
only sure and final test is actual service. 


Okonite-Callender 
Impregnated Paper Cables 


made by the Callender process,—have been proven in 
actual service for over thirty years, under all climatic con- 
ditions, and all operating voltages, to be dependable cables 
of the highest quality. 


If you want copper, paper, oil, lead in cable which 
has been made by the most thorough and reliable processes, 
under the most expert supervision, and improved in all 
details by exhaustive chemical, mechanical and electrical 
research, then 


Specify OKONITE-CALLENDER 


Our electrical and chemical research laboratories and our 
engineering department are at your service to assist you in 
your problems. 


We freely offer you our facili- 
ties and solicit your inquiries. 
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The most serious criticism that can be held against 
modern multi-part insulators is the tendency of the 
top shell to crack after a few years’ service. This 
failure is of a progressive nature and is caused by 
thermal stresses set up by temperature changes. 


To relieve these conditions Franklin has come for- 
ward with a new design and a new method of 
assembly. 


In the new Franklin Porcelain Insulators both the 
inner and outer surfaces of the shells have well 
rounded grooves. These are sufficiently deep to allow 
effective holding of the cement and to allow a coating 
of resilient material on all nesting surfaces. The 
cushioning effect of this resilient material takes care 
of the uneven expansion and contraction of the vari- 
ous shells—and therefore relieves the thermal stresses 
which cause such a large percentage of insulator 
breakage. The elimination of sand avoids the pos- 
sibility of internal strains, created in the porcelain 
itself during the firing process. 


These new Franklin Insulators have this tremendous 
advantage thermally without sacrifice of the usual 
high electrical characteristics or mechanical strength. 


Any E. 8. 8. Co. Salesman will gladly call and give you complete 
details. Send for one today. 





Manufactured by 
FRANKLIN PORCELAIN CO., Norristown, Pa. 





Exectrric Service Suppuies Co. 
Sales Agents 

PHILADELPHIA NEW YORK 

17th and Cambria Sts. 50 Church St. 
CHICAGO 


Illinois Merchants’ Bank Bldg. 
PITTSBURGH BOSTON SCRANTON DETROIT 
1123 Bessemer Building 88 Broad St. 316 N,. Washington Ave. General Motors Bldg. 
Lyman Tube & Supply Co., Ltd., Montreal, Toronto, Vancouver. 
a 


Franklin pccun Insulators 
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A Quarter Centun 


Three 60 KW.A., 
6300 V. Trans- 
formers In Con- 
tinuous Service 25 
Years. 


The Packard } 


Offices in Prin 
Warren, 


never seen, | 


( 
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Service Testifi es 
To Honest Value” 


In 1900, these three Packard Transformers were 
placed in service to furnish light and power for 
the Chicago Terminal Passenger Station of the 
Illinois Central Railroad. 





They served day after day, month after month, 
year in and year out for 25 years, without a bit 
of trouble of any kind. They were retired last 
year—larger equipment was needed. 


These veterans look crude in the light of 
modern, transformer design. But their 25 years’ 
service testifies to the “honest value” which has 
been built into every Packard in the more than 
three decades we have been building them. 


When you install Packard Transformers you 
obtain the most modern design and construction 
plus seasoned years of experience that have gone 
into the making of the Packard reputation for 
“honest value.” 


|| Electric Co. 


- cipal Cities 


j Ohio 


except on goods of honest value 
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MOLONEY 


—a name that means 
transformer excellence 


savings in both performance and maintenance 
This fact is fully emphasized in the perform- 
ance of Moloney Transformers in generating, 
transmission, and distribution service in all 
parts of the world and under various condi- 
tions. 


This organization has had 30 years’ nce 
with the problems of transformer d and 
construction and knows the qualities In a 
a that are essential for the best re- 
sults, 

You can depend on a Moloney Transformer 
anywhere. 


Moloney Electric Company 
Main Office and Factories: 
ST. LOUIS, MO. 


Sales offices in all 
"principal cities 
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In The Mountains 
Or On The Plains 


“Your Best Protection Against 
Storms ~SleetTermites~Decay 























Texas 





“Black Beauty” Poles are of Southern Yellow 
Pine—a species shown by tests of the Forest Products 
Laboratory to be the strongest among woods com- 
mercially available for poles. 


They are specially selected, and scientific creosoting, 
full length, by the vacuum-pressure method, secures 
deep and uniform penetration of the creosote oil into 
the pores of the sapwood—rendering the wood chemi- 
cally inert and toxic to decay-producing fungi, termites, 
woodpeckers and other pole destroyers. 


In the mountains, or on the plains—stressed by wintry 
winds of the North or tropical hurricanes along the 
Gulf Shores—Texas “Black Beauty’’ Creosoted Poles 
are “unbeatable” for long service and low cost per mile, 
per year. 









Texas Creosoting Company 
Main Office and Plant: Orange, Tex., U. S. A. 


This view shows a Southern California Edison Company’s 
project in California 
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H bas Just four simple steps in the installation of a Chance 
Y Never-Creep Anchor! Far less time and labor than 

mu with the deadmen or any other patent anchor. 
. And when it’s in, you have an anchor of permanent 


holding-power. Rain, snow, frost will not affect it. 
Conditions which render other anchors useless cannot 
impair the fixity of a Chance Never-Creep. 





You’ll find Chance Anchors in use throughout the world 
on light, power, phone, telegraph, and signal lines. In 
many construction operations they are used to guy der- 
ricks, gin poles, concrete-elevators, and similar struc- 
tures. Everywhere, they give complete and lasting 
The Thimbleye holds the satisfaction—for the Chance Never-Creep Anchor 


cable in a true are, prevent- 

ing flattening and injury to 66: A 7 : 9) 
strands. It saves the cost of holds in spite of hell and high-water. 
a thimble—it saves the time 

and trouble of holding and 





hammering the thimble while > : T+} + emmcial Su. 
aa Order from your jobber. Write us for any special in 
The Thimbleye is standard at} 

The Thimbleye is standard formation you need. 

For double guys, rods are 


made with two thimbleyes in 
one—The Twineye. 





























Be 


A Sharples Portable Super Centrifuge, recently 
installed for reclaiming switch and transformer 
oils at the large Prairie du Lac generating sta- 
tion of the Wisconsin River Power Company, 
accomplished a job of real saving that was 
little short of remarkable. 


Placed in operation between two 25-cycle 
transformers, each containing approximately 
2200 gallons of oil carrying a large amount of 
water, the Sharples Super 
Centrifuge completely de- 
hydrated this oil at a cost 
of approximately 1 cent 
per gallon. 


When previously recondi- 
tioned by filter press, the 
cost of reclaiming this oil 
was approximately 27 cents 
per gallon. The Sharples 
Process, therefore, actually 
effected a clear saving of 
26 cents per gallon. 
















THE SHARPLES SPECIALTY 
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COMPANY, 2314 WESTMORELAND 
STREET, PHILADELPHIA. Boston, New York, Pittsburgh, Chicago, Detroit, 
Tulsa, New Orleans, San Francisco, Los Angeles, Seattle. London, Paris, Tokio. 
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Sharples Effects Great Savings Here! 


26c Per Gallon Saved in Dehydrating Transformer Oil 


Mr. John A. Radlund, manager of the Wis- 
consin River Power Company, says: 


“Our operating conditions on the 25-cycle 
system are such that the 25-cycle station 
transformers are being heated and cooled ap- 
proximately twice a day, which accounts for 
the great amount of water absorbed by the 
oil. This condition is not usually found in 
stations, but here we have a case where the 
Centrifuge makes it possi- 
ble, at a very low cost, to 
keep our oil up to its high- 
est dielectric strength.” 


“ “ “ 


See the Sharples Exhibit 
in Booth 92, Exposition of 
Power and Mechanical 
Engineering, Grand Cen- 
tral Palace, New York, 
December 6-11, 1926. 








SEPTEMBER 25, 1926 ELECTRICAL WORLD 78 


Power Problems 


Due to the ever-increasing demand for low rate 
commercial power, many old plants must now 
either be written off the books and replaced by 
entirely new ones, or modernized, in order to 
meet the demand. Fixed charges and operating 
costs, the main controlling factors upon which 
rates are based, must of necessity be kept at the | 
lowest possible point, and to accomplish this, 
correct design is important. 


We have made exhaustive studies and experi- 
ments in both steam and _ hydro-electric 
developments, have designed power plants for 
operation with all kinds of fuel and often 
developed new methods and practices for the 
use of special fuel. 


Our many years of experience in the design, 
construction and rehabilitation of power plants 
qualifies us to design your new plant or recom- 
mend changes in your present plant or dis- 
tributing system to care for new business. 


The J. G.White Engineering Corporation 


@;' 
Engineers SS Constructors 
43 Exchange Place PA New York, N. Y. 


ct 7 
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Out on the copper highways 


N blazing sun and blinding bliz- 

zards, the bronzed guardians of 
service carry on. Theirs is the re- 
sponsibility of constructing, and 
maintainingconstantservice on the 
copper highways of the country. 


Ask them about wires, if you would 
know the opinions of men who 
actually handle and work with wire. 
Ask, too, the engineer in charge 
of distribution. For he will give you 
the engineering viewpoint. 

From both lineman and engineer 
you will hear only good of Rome 
Weatherproof Wire and Rome 


Cutting-in Cable. They have the 
same complete confidence in these 
Rome products that is evidenced 
by thousands of others throughout 
the industry for all Rome wires. A 
confidence founded on never vary- 


ing quality. 


In twenty years the Rome Wire 
Company has grown from a small 
wireshop to mills that cover twenty 
acres of manufacturing floor space. 
Rolling, drawing, insulating each of 
its many wires and cables in these 
mills. Justifying industry’s confi- 
dence by never-ceasing inspection. 


ROME WIRE COMPANY, ROME, N.Y. 


ROME WIRE 


FROM WIRE BAR TO FINISHED COPPER WIRE 





Solid 
Weatherproof 
Wire 



















wa 


Vy Hy 


y, 
Tinned Copper 
Wires and Cables 


AKED at 125°F. and frozen at 10° 
| below zero before it is released by the 
Ausomovite inspection department—is there any 
wonder that Rome Weatherproof Wire 
stands up on the job despite blazing sum- 

mers and roaring winters? 


It is just such careful testing, and inspec- 
tion of all Rome Wires and Cables, that 
has built their reputation for quality 
thruout the electrical industry. Backed Coras'and Cables 
by the facilities of twenty acres of manu- 
facturing floor space, bettered by the 
judgments of twenty years of manufac- 
turing experience, every Rome Wire 


stands out as a quality product. 


\ extra Flextble If you will let us know what wires and cables, ee Ce 


Wires and Cabies shown on this page, you are interested in, we will pmereneenete 
be glad to send you samples, catalogs, and other 
information that will be of help to you—while 
an opportunity to quote on any of your wire re- 
quirements will always be welcome. 


ROME WIRE COMPANY 
Mills and Executive Offices: ROME, N.Y. 
Diamond Branch: Buffalo, N.Y. 


New York — 50 Church Street 
Boston — 1011 Little Building Chicago — 14 E. Jackson Blvd. 
Detroit — 25 Parsons Street Cleveland — 1200 W. 9th Street 
Los Angeles — J. G. Pomeroy, Inc., 336 Azusa Street 
San Francisco — J. G. Pomeroy, Inc., 51 Federal Street Copper Rod and 
Bare Copper Wire 
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PINC 


‘The proven insulator” 
for distribution lines 





The West Penn Power Co. is called upon to serve many 
important customers, customers who must have electric 
energy at all times. PINCO No. 75 insulators are help- 
ing them to furnish their customers with this continuous 
service, although some of their lines run through sec- 
tions subject to violent electrical storms. 


The above photograph shows one of the many depend- 
able lines of the West Penn Power Co. insulated with 


PINCO No. 75’s. 


PINCO insulators do not depend upon a solid, unyield- 
ing joint to hold the parts together. A resilient feature 
at the critical section of the cement joint absorbs the 
stresses set up by expansion and contraction due to tem- 
perature variations and cement growth. Even the in- 
tense heat of flashovers fails to break the insulator. 


PINCO pin type insulators are made in voltages up to 
90,000. We invite your investigation. Write 
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Insulators 


—Enduring 










a 


\S 






Ws 
SHUN 


\AAN\S 
ASN 
NANA 


ty 
SQ 
\*\ 





(1) Resilient seal at this pout 


below this point. 


of all shells. 


THE PORCELAIN INSULATOR CORPORATION 


LIMA, NEW YORK 


Exclusive Listributors in the United States 


BAKER-JOSLYN 


DETRICK-JOSLYN 
Los Angeles Chicago 


AMERICAN JOBBERS SUPPLY CO. Kansas City 
New York City Cincinnati 
Boston Pittsburgh 
Philadelphia JOBBERS SUPPLY COMPANY 
Baltimore St. Paul 
Savannah Seattle 


Portland 


SOUTHERN JOBBERS SUPPLY CO. 
San Francisco New Orleans 


JOSLYN MFG, & SUPPLY CO, 


Portland Cement for bonding 


Corrugated joint On inside weld 


~~ 
-] 
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Pennsylvania 
Power & Light Company’s 
Wallenpaupack-Siegfried Line 


NOTABLE line built to withstand severe 
A winter conditions with heavy wind and 
ice loads. A.C.S.R. is the conductor used— 
strong, light in weight and dependable under 
severe conditions. 


Conductor = 795,000 A.C.S.R. 54 strands .1214” aluminum 


7 strands .1214” steel 


Length of line: 67 miles 
Spans: Average 1200 feet. Maximum 2400 feet. 


150,000 
ALUMINUM COMPANY 
OF AMERICA 
PITTSBURGH, PENNSYLVANIA 


In August, 1926, there were 
186,017 installed miles of 
A.C.S.R. of our manufacture. 


1915 1920 
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Another 


| § DOSSERT 
' - SERVICE... 


| On Construction 


—here are a lot more services in gen- 
eration, transmission and distribution 
equipment on which DOSSERTS save 


| your time and money. 






..on the lines of 

the Atlantic City 
R.R....Reading System 
at Camden, N. J. 


Connecting cables, stranded or solid 
wires, rods and tubing. 


Connecting two conductors of same size 
or different sizes. 


Connecting wires to cables, cables to rods 
or tubing. 
Connecting conductors at right angles. 
= B 5 Dossert Cable Taps used to 
connect the horn gap disconnect- 
ing switch leads to the power 
lines. 


| Making three-way splices at right angles 
or other angles or with wires parallel. 
| Connecting branch circuit to main cir- 
cuit. 
Connecting one or two conductors to lug 
direct or at an angle. 
Connecting wires to studs. 
Connecting one or two cables to anchor. 
To equalize load on two feeders. 


Connecting to service boxes and cutouts. 


Connecting grounds. 


Connectors for all iron pipe sizes of 
tubings. 


Special connectors for special services. 





Write for the Dossert 20th Year 
Book which shows the line and 
the data. 


DOSSERT & COMPANY 
H. B. Logan, Pres. 
242 West 41st St. New York, N. Y. 
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The Thermotel (Cat. No. 
270503) is a G-E instru- 
mentrecently introduced 
to make transformer load 
surveys more reliable and 
economical. It is easily 
installed and suitable for 
a wide range of G-E pole 
type and subway Trans- 
formers. Bulletin GEA- 
309 contains full infor- 
mation. 


GENERAL ELECTRIC 


_GENERAL ELECTRIC COMPANY, SCHENECTADY, N. ¥., SALES OFFICES IN PRINCIPAL CITIES 


Thermotel has tripped on 
The white semaphore 
displayed is the danger signal. 


A Warn 


ing / 
Meet the 


December peak with Thermotels 
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With more motors, heating appliances, and 

lamps constantly being connected, how can 

you know accurately your transformer loads 

from office records? Put a Thermotel on 

each transformer before the December peak 

comes on and have 

—readings of maximum loads, direct in terms of con- 
tinuous output; 

—these readings automatically corrected for ambient 
temperature; 

—danger signals when overloads are reached; 

—under-load readings as well as over-load; 

—existing load when you re-set instrument. 


Remember that Thermotels will help you 
avoid the results of low voltage from over- 
loaded units—poor service, loss of revenue, 
shortened transformer life—and possibly 
complete interruption of your service. 





81 












82 


mn 


|! Ir 


ELECTRICAL WORLD VOL. 88, No. 13 








mM “7a wes ; =) 


50 Working 
Hours will 
Pay for it 


The experience of users 
proves that Simplex 
Jacks used for pole pull- 
ing pay for themselves in 
less than 50 working 
hours. 


Templeton Kenly Co., Ltd. 


Established 1899 


Sole Manufacturers 


Chicago, IIl., U.S. A. 
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SANDERSON & PORTER 


Engineers 


Organize, Manage, Operate and Finance 


PUBLIC UTILITIES and INDUSTRIALS 


Design and Construct 


Transmission and Distribution Systems 
Hydro - Electric Power Developments 
Water Supply and Irrigation Works 
Power Stations and Sub-Stations 
Industrial Plants and Buildings 
Oil and Gas Properties 
Electric Railways 
Oil Pipe Lines 


a | 


NEW YORK 
52 William Street 


CHICAGO SAN FRANCISCO | 
231 South LaSalle Street 14 Montgomery Street 
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PATENT 
APPLIED FOR 
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In the all-copper Anaconda Hollow Conductor 
one or more layers of copper strands are spiralled 
around acore of twisted copper, I-beam in shape. 









ANACONDA HOLLOW CONDUCTORS 


reduce corona loss economically 


HE Anaconda Hollow Conductor Cable is an 
epoch-making development for transmission 
lines carrying high voltages or large currents. 


It provides a durable all-copper conductor light in 
weight, high in conductivity and tensile strength, and 
easily adapted to any given transmission requirement. 


Electrical engineers are invited to investigate the 
advantages of the Anaconda Hollow Conductor for 
their power transmission work. May we send Re- 


search Bulletin C-6? 


ANACONDA COPPER MINING CoO. 
THE AMERICAN BRASS COMPANY 
Rod, Wire and Cable Products 


General Offices: 25 Broadway, New York 
Chicago Office: 111 W. Washington St. 


ANACONDA COPPER 
BRASS 442 BRONZE 


OR nett nn et es ee ames poy ep 
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ROPICAL sun or zero weather— 

it’s all the samte to G-E Watthour 
Meters. With the new temperature-com- 
pensation feature, G-E Watthour Meter 
accuracy under normal operating condi- 
tions is unaffected by heat or cold. 


This means that G-E Watthour Meters 
register normally regardless of geo- 
graphic location. 


It means that power company and 
power consumer can expect accurate 
readings from G-E Outdoor Metering 
Outfits in any season. 


It means that a G-E Test Meter taken 
any day and in any season to a con- 
Sumer’s premises will operate with the 
same high accuracy asin the laboratory. 


These advantagesconstitute real benefits 
to the average operating company— and 


Temperature compensation they have been obtained by a modifica- 


is another’ characteristic 


added to the many that tion so simple as to be readily incorpo- 


have contributed to the 


ee es ee rated in any standard G-E alternating- 


tained accuracy for which 
G-E Watthour Meters are 


noted. current Watthour Meter. 








SALES OFFICES IN ALL PRINCIPAL CITIES 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. ¥Y., 
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BLAZING | TRAILS 


PIONEERING 
IN: THE - FIELD: OF 
TRANSFORMERS 
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The Largest Single-Phase 


Self-Cooled Transformers 


HE largest single-phase, self-cooled 

transformers in the world were 
built by Westinghouse for the Northern 
States Power Company. These are 
120,000-volt O.LS.C. with a maximum 
rating of 18,750 kv-a—another example 
of Westinghouse leadership in trans- 
formers. 


Westinghouse Electric & Manufactu phe ompany 
Sharon Works = 22 + + +; &~ ~ _ Sharon, Pa. 
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Pe, 


OUTHERN California Edison 

Company has just placed an order 
for two more record breaking West- 
inghouse Generators—45,000 kv-a. at 
50 cycles—to take their place on the 
Big Creek System beside the 28,000 
kv-a. 50 cycle generator shown above. 
Southern California Edison’s confi- 
dence in Westinghouse Equipment is 
based upon experience. Westing- 
house generators of today are the 
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Nitta 


CONFIDENCE 


Born of Experience 


consummation of forty years of engi- 
neering and pioneering; they embody 
every development of forty years of 
constant research for greater eff- 
Yet through 


every step of generator development, 


ciency and economy. 


from the earliest machine tothe 
present day, Westinghouse dependa- 
bility has won friends whose con- 
stantly growing confidenceis based up- 


on more than satisfactory experience. 


Westinghouse Electric & Manufacturing Company 


East Pittsburgh 


Pennsylvania 


Sales Offices in All Principal Cities of 
the United States and Foreign Countries 





Westinghouse 
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No. 601 
Average Ultimate 
11,500 Pounds 


No. 641 
Average Ultimate 
11,500 Pounds 








No. 631 
Average Ultimate 
20,000 Pounds 








No. 633 
Average Ultimate 
30,000 Pounds 


ELECTRICAL 


PORCELAIN 


WORLD 


You can install 


— and forget 


SUSPENSION 
INSULATORS 


HE growth of super-power trans- 

mission lines brought higher and 
higher voltages, constantly lengthening 
spans, and ever larger conductors. The 
ceramic industry was put to a test to 
produce insulators that would support 
the loads demanded of them. 


The problem presented could not be 
solved by tradition, precedent, or custom. 
A new trail was necessary, the task of 
a research engineer. 


Westinghouse standard suspension (No. 
601) now has a rated ultimate strength 
of 11,500 pounds. The higher strength 
insulators, No. 631 and No. 633, have 
rated ultimate strengths of 20,000 and 
30,000 respectively. Such strengths 
were undreamed of a few years ago. 


By reason of Westinghouse leadership 
in the engineering development of porce- 
lain insulators, you can have confidence 
in the Westinghouse insulators on your 
lines. You can safely forget them. 
Westinghouse Electric & Manufacturing Company 
Westinghouse High-Voltage Insulator Works 
Derry, Pa meery ville, Cal 


Sales Offices in All Principal Cities of 
the United States and Foreign Countries 


estingohou 
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FRAHM Vibrating-Reed 
FREQUENCY METERS 


are the only Frequency Meters which contain no 
pivots, jewels or rotating parts. 


They are unaffected by temperature or by wave- 
form. They operate indefinitely without losing 
calibration. 


Absolutely different from all other electrical 
instruments, Frahm Frequency Meters per- 
form a service fundamental to industry—that 
of indicating frequency in cycles per second. 
They are used in power plants everywhere— 
with records of fifteen years continuous ser- 
vice not unusual. 


Engineers who know specify Frahm Frequency 
Meters, and to the best of our knowledge and 
belief they are the only frequency meters spec- 
ified irrespective of the type or make of other 
instruments (ammeters, voltmeters, etc.) of 
which installations consist. 


Bulletin 1110-W fully describes and _ illustrates 


Frahm Frequency Meters. 
copy. 


JAMES G. BIDDLE 


Electrical Instruments 


1211-13 Arch Street, Philadelphia, Pa. 


Write today for your 


BIDDLE 
SPECIALTIES 


“Megger” Insulation 
Testing Instruments 


Frahm Frequency Meters 


Frahm Tachometers 


Speed Measuring 
Instruments 


Jagabi Rheostats 
Dionic Water Tester 


Siemens & Halske 
Precision Electrical 
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Portable Type Frequency Meter. This 
is the Frequency Standard for hundreds 
of Power Companies and Industrial 
plants, large and small, throughout the 
United States. Covers a wide range, 
e.g. from 27.5 to 80 cycles as shown. 










7 
W 


Fran SYSTEM 


AMES G BIOOLE 


60 & 67 








53.96 460 & 67 
§ 


FREQUENCY 


NOVOLTS 


Switchboard type Frahm Frequency 
Meter for 60 cycles. Available for fre- 
quencies as low as 15 and as high as 120 
cycles with both one and two rows of 
reeds. 





Instruments 
Interior view of Frahm frequency meter, showing details of construction. 
“S-H” Standardizing Se: A—Armature of the electromagnet M. 
B—Bridge-piece on which are mounted the reeds R. Armature A also is 
Precision mounted on B. 
Potentiometers D—Amplitude adjusting screw by which thre air-gap between A and M Is 


et 


Scientific Apparatus 
M—Electromagnet. 





current in M. 


set. 
G—Protective series resistance for M. 


K—Tuned reeds, each one of which is adjusted 
a given mechanical vibration set up in B through A by the alternating 


to respond by resonance to 


















Sterlington 


The Louisiana Power Co. 


Ps 





ae ee 


The new Sterlington Steam Plant of The Louisiana 
Power Company, is of particular interest to every 
power plant man for three reasons. 

First, it represents a unique idea—the utilization 
of a natural gas field, which had been considered 
unsuited to such a purpose. 
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A pioneer natural gas fired plant 








Second, it embodies many original engineering 
developments necessitated by the conditions under 
which it was built, and must operate. 

Finally, it has proved so successful in operation that 
it is now producing power at a lower total cost per 
kw.-hr. than any other steam power plant in the 
country. 


ing thought which has always characterized the service rendered 


{ Sterlington is typical of the original and progressive engineer- | 


by our organization to Industry and the Utilities. 


New York 
San Francisco 
Chicago 


For, Bacon & Davis 


Sncorporated 


Engineers 


Philadelphia 
New Orleans 


Monroe, La. 
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et rid of scale 
A before it enters the boilers 


There’s a G-R Evaporator 
for every type of plant 





Reilly Evaporator, 
Horizontal Steel Shell Type 


For high or low pressures. The patented 
self-scaling feature is provided by the 
spring-shaped coils which distort with 
temperature changes, effectively cracking 
off the accumulated scale. 





Did you ever figure how much money scale is costing you 
each month—in fuel-wasting boiler blows, in idle investment 
and labor cost during tube-cleaning periods? 

You can eliminate all these expenses—and secure other 
benefits besides—by installing a 


G-R EVAPORATOR 


(self-scaling) 
Reilly Evaporator, 
Vertical Cast Iron Type By distillation, this apparatus supplies absolutely pure 
pet la eee, Se oe boiler feed make-up from any source of dirty, hard or salty 
type and with the.same self-scaling fea- raw water. No chemicals are used, the action is entirely 


tures. For smaller capacities. 


automatic, and the evaporator is kept free from scale by the 
special construction of the tubes. 


Greater cleaning capacity, lower fuel costs, and higher 


wae 


ee eT nO 
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boiler safety—these are the benefits of a G-R Evaporator fi 

jnstallation. fi 

fi 

Send the coupon ft 
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G-R Bentube Evaporator The Griscom-Russell Co., Dept. B, 285 Madison Ave. f : 
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increased deflection caused by tempera- Rochester Detroit Houston Seattle - : 
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Specializing in the Underwriting and 
Distribution of Securities of 


Electric Light and Power 
Companies 


PYNCHON & CO. 


Associate Members 


DIRECT PRIVATE WIRES TO 


Boston Washington Cleveland Chicago Los Angeles Toronto 
Providence Atlanta Akron Milwaukee San Francisco Montreal 
New Haven Jamestown Columbus Kansas City Tacoma Ottawa 
Waterbury Rochester Cincinnati Detroit Seattle Sherbrooke 
Philadelphia Buffalo St. Louis Grand Rapids Minneapolis Winnipeg 
Baltimore 








111 BROADWAY NEW YORK 
Uptown Office: Madison Avenue and 43rd Street 
The Rookery 361 Broadway 15 Poplar Street 
CHICAGO MILWAUKEE ATLANTA 
1 Drapers Gardens Exchange Buildings 
LONDON LIVERPOOL 
MEMBERS 

New York Stock Exchange New York Produce Exchange The Rubber Exch. of N. Y. Winnipeg Grain Exchange 
New York Curb Market New York Cocoa Exchange Chicago Stock Exchange Liverpool Corn Trade Assoc. 
New York Cotton Exchange N.Y. Coffee & Sugar Exch. Chicago Board of Trade Liverpool Cotton Association, 


In addition, through affiliated private wire systems, we reach all other important cities in the United States and Canada. 
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When 
Days 
Count — 


When you get ready to build, every 
day that can be 
saved lin design- 
ing and building 
is a day of profit 
for you. 
Under the Austin 
Method a build- 
ing project that 
would ordinarily 
take six months 
to complete is 
finished in sixty 
to ninety work- 
ing days. 

Scores of Austin 
Plants all over 
the United States 
testify to the un- 
usual experience which this Com- 
pany has had, 
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You sign only one contract when you 
deal with Austin. That covers every- 
thing— architectural service, engi- 
neering, construction and equipment. 
No division of responsibility. No pyr- 
amiding of profits as with sub-con- 
tracts. Austin guarantees the total 
cost in advance for the complete plant; 
delivery date, with bonus and pen- 
alty clause if preferred; and qual- 
ity of materials and workmanship. 


Austin Plants are the standard for the 
' electrical indus- 

m/e 64 try, and execu- 

| Ae tives are more 

y Yi -and more turn 

“A Ta ing to Austin for 
sl this specialized 

’ 4) engineering and 

building service. 
When days 

count, Austin 

Saves months, 

and furnishes a 

plant that repre- 

sents the most 

up-to-date de- 


: Suse Soa sign. 


Interior of the erecting shop of the Pittsburgh Transformer Company, 
Pittsburgh, designed, built and equipped by Austin 


Wire, phone or 
mail the coupon 


for approximate costs and valuable 


building data. 


THE AUSTIN COMPANY, Engineers and Builders, CLEVELAND 


New York, Cleveland, Chicago, Detroit, Philadelphia, Portland, Seattle, Miami, Birmingham, Pittsburgh, St. Louis 
The Austin Company of California; Los Angeles and San Francisco. 
The Austin Company of Texas: Dallas. 


AUSTIN 


Complete Building Service 


THE AUSTIN COMPANY, Cleveland 


We are interested in the erection of a 





Building 


x ,» number of stories____ 


You may send me a personal copy of “The Austin 
Book of Buildings,” free to Industrial Executives. 
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$26,000,000 For New 
Construction In Two Years 







f — ne 
oS ng Island. Marthas 


Vineyard 
Sraten Island 
(New York City) 


Outline Map of Associated 
Gas and Electric System 


The Associated System has a new high record in serving at the present time 350,- 
000 customers. As a result it has been necessary to eXpand considerably its gen- 
erating and distributing facilities. 


$17,000,000 was spent during 1925 for construction of new transmission lines, sub- 
stations and additions to power plants. $9,000,000 is being spent for these purposes 
in 1926, 


During the first seven months of the present year the Associated properties have 
shown an average increase in the output of electricity over the same period for the 
preceding year of approximately i8%. 


This growth is the result of the successful manner in which the management of the 
Associated properties has been able to supply the needs of the communities served. 


Associated Gas and Electric Company 
61 Broadway New York City 
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American Gas and Electric Company, 


MICHIGAN 
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Appalachian Elec. Power Co. 

Auantic City Elec. Co he ol eae 
Benton Harbor-St. Joseph Railway & Light Co. 

Indiana General Service Co. Seranten Elec . Co. 


Indiana & Mich Elec. Co Woeeling Elec. Ca i 


Wilmington & Philadelphia Traction Co ® 


LEGEND 


8 Hydro Generating Plants © 


ene Trenemianit n Lines Operating 
Knoxville 


oo Under Construction 


@ Super Po ower Plants 
@ Steam Generating Plants 


O Hydro Development 
D Wholesale Electric 
Communities Served 
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1906—1926 
TWENTY YEARS OF PUBLIC SERVICE 


Beginning in a group of five single communi- 
ties and now extending to over seven hundred 
communities in eleven states, the American Gas 
and Electric Company has, with its twenty-nine 
operating subsidiaries, been able to render de- 
pendable service at uniformly low cost to its 
ever-increasing number of customers. It serves 
and has been in no small way responsible for the 
rapid growth of one of the richest industrial 
territories in this country. To aid in that 
growth, American Gas and Electric Company has 
erected new super-power generating plants rated 
among the most economical and efficient, and 
designed to render maximum service at mini- 
mum cost. 


It has developed one of the largest super- 
power systems in the world, extending through 
Michigan, Indiana, Ohio, Kentucky, West Vir- 
ginia and Virginia, and interconnecting by means 
of high voltage transmission trunk lines its large 
modern steam electric generating stations and 
water power developments, thus insuring to the 


highly diversified industries which it serves a 
continuous, dependable supply of power wherever 
and whenever needed. Its expansion program 
is planned always to anticipate, never to follow, 


its customers’ needs. 


American Gas and Electric Company 


30 Church Street 


NEW YORK 
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The Best Practice 
In 


Construction 
Is No Different 
From 
The Best Practice 


In Financing 
And Operating 
It Is 
The Practice 
Of 


Honesty 





“All Your Money—All The Time—On Time” 





W.B. HAYCO. 


CDBMS@S%/ RTE] 


(INCORPORATED) | 
Minneapolis 
New York Chicago Denver St. Paul Portland, Ore. 





| 


idbdbbthhthbhhbdbkbtbde LLL iliiiilli iii Li 





SEPTEMBER 25, 1926 








ELECTRICAL 


30 Carloads for Santiago, Chile 
The Largest Foreign Order for Ornamental 


WORLD 


Lamp Standards Ever Placed 


This train of thirty cars leaving the plant of The 
Union Metal Manufacturing Company carries 
part of the largest order of ornamental lamp 
standards ever placed. 


These standards—5,000 of them—are to be erected in 
Santiago, Chile, and will make that city one of the best 
lighted cities in the world. 


Once again—Union Metal through the agency of The 
International General Electric Co. has demonstrated the 
ability to suggest “The Right Way for Your White 
Way.”’ The experience gained through this and thou- 
sands of other installations is yours for the asking. 





This Book No. 52 
— “Better Street 
Lighting” — should 
be in the hands of 


everyone interested 
in making streets 
brighter, safer and 
more beautiful. 
Mailed free upon 
request. 


THE UNION METAL MANUFACTURING CO. 
General Offices and Factory, Canton, Ohio 
Chicago Office — 230 South Clark Street 


UNION METAL 


LAMP STANDARDS 


Union Metal Design No. 2434 


these will be used in the 
Santiago installation. 
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PEMCO PRODUCTS 
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TROLLEY BRACKET 


The above CUT shows a NEW TROLLEY BRACKET which is so designed that the 
FIXTURE will always hang VERTICAL regardless of the ANGLE of the POLE. 
It also contains a SHOCK ABSORBING DEVICE that takes up all the VIBRA- 
TION thus preventing the LAMP from coming UNSCREWED or the BREAK- 
ING of the FILAMENT. 


MADE IN TWO SIZES 22 in. and 31 in. EXTENSION. 


Further details upon request. 





PHILADELPHIA ELECTRICAL AND MANUFACTURING COMPANY 
1228-36 North Thirty-first Street, Philadelphia, Pa. 
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Exceptional Construction 

and Operating Features 
important to 

Central Stations 


The Essco Mfg. Co. offers a specialized traffic control serv- 
ice which incorporates not only the manufacture of guaran- 
teed traffic control equipment but the scientific application 
of that equipment to traffic conditions wherever they may be. 
Essco “Stop and Go” traffic lights are effectively guiding 
traffic in many large cities as well as small towns. 


Important considerations for Central Stations are the facts 
that Essco units are easily installed, give service with mini- 
mum maintenance, and are easy to inspect. This has all 
been proven by actual and long installations. 


ESSCO MANUFACTURING CO. 
111 W. Harrison St., Peoria, Ill. 








MUSHROOM 
TRAFFIC LIGHTS 


Equally conspicuous by day or night. 
No emergency servicing is necessary. 


Withstands heaviest traffic and all 
weather conditions. Ruggedly con- 
structed, yet of artistic design. Gets 
complete approval of city officials. 


We render a specialized engineering 
service to Central Stations. Let us 
co-operate with you, Complete traffic 
data sent on request. 
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- Another club 

—in the 


hands of the law 


VERY street light is a weapon in 
the hands of the law. For it has 
been proven that criminals will shun 
the brightly lighted street, that street 
\ accidents will decrease, that traffic will 
be speeded up on well lighted thorough- 
fares. All this in addition to increased 
business and increased civic pride. 
With well substantiated facts such as 
these, Graybar puts the case before city 
officials. These facts, and the Graybar 
men who present them, are essential 
parts of a carefully organized selling 
plan at the disposal of central stations 


LL Ff) N interested in the advantages of a street 
r ay lighting load. 
3 oo Offices in 58 Principal Cities 


a Executive Offices: 100 East 42nd Street, New York City 


GraybaR 


Successor to Western Electric Supply Dept. 


Electrical—Supplies 


QUALITY ELECTRICAL SUPPLIES ARE SHIPPE 
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SZ E- X—trom pole to meter 


—the ideal underground service cable 


Condex Underground Service Cable is new! It 
is constructed exactly as Condex Park Cable and 


can be laid underground without danger of 


grounds or short circuits. 

No metal or other conduit is required, and it 
does away with the unsightly wires which are so 
objectionable to home owners. 


Condex Underground Service Cable consists of 
two insulated conductors, lead covered, and pro- 


tected by an interlocking steel tape, under and 
over which is a bedding saturated with a pre- 
servative compound. 


The Flexible, locked steel conduit is a steel tape 
applied spirally around the lead-covered conduc- 
tors. This steel armor and the unique way in 
which it is applied form the main distinguishing 
feature of Condex Underground Service Cable. 
Full details and quotations upon request. 


SIMPLEX WIRE & CABLE @ 


MANUFACTURERS 
, 20! DEVONSHIRE ST. BOSTON 


New York Chicago 


Simplex Wire & Cable Co., 


201 Devonshire St., Boston, Mass. 


Gentlemen :— 


San Francisco 


Position 


Cleveland Saint Augustine 


se eee ewe ee ewe eee wees ae eeeeee See eee ee eeeeeeeeeeeeeeeeeeeeee 


Please send quotations on Condex Underground Service 


( able. 


Company 


Address 






eee ewe eee eee meee eee eeeeseeeeesesese Sees eeeeeeeeeeeeeeeee 
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She @.C.A.Lamp Replacer 


G. C. A. Lamp Replacers 
and Fuse Plug Pullers— 
are Safer 
















and Faster 











Saving 75 % 
of Time 


Also made for 
series lamps and 
for lamp bases 


The lamp-man walks his route with a Model D Replacer 
basket of lamps. Each time he discovers For Multiple Lamps 

a burned out lamp he—gets a ladder? 

Certainly not! He simply applies the 

sure and safe G.C.A. method and has a new lamp in, in a jiffy, without 
climbing a ladder or the pole. But suppose he must contend with a broken 
bulb and an imbedded lamp base. That too, is simple. He attaches the 
Lamp Base Remover to the same pole, jabs the base lightly, and unscrews it. Model FP-1 
Easy enough, isn’t it? Fuse Plug Puller 
Fuses behave the same way. 


The positive, simple action and the immensely superior performance of G.C.A. lighting accessories have 
given them exclusive places in the country’s foremost utilities, where they lower accident and wasted 
time figures. 





Our bulletin tells you more. Write 


tee ene hie 
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The important thing that the 
Iron Mountain Co., gives to 
you is an absolutely dependable 
product. ZEROZONE refrig- 
erators are built to fully meet both the customer’s require- 


ments and that of the CENTRAL STATION. 








A proven successful refrigerating line—a large well equipped 
factory—financial strength and a complete sales plan forms the 
basis for a most active selling campaign. 


IRON MOUNTAIN CO. 


929 E. 95th Street 
CHICAGO, ILLINOIS 


erozomne 


Colder-than-Ice Refrigeration 
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This Letter Tells the Story 


Franklin Ice Cream Co., 
Lincoln, Nebraska. 












Gentlemen:- 


On onr recent inspection trip of our 
inspector at your plant, our inspector advised 
that you no longer are operating your Model "pp" 
Walker truck serial #189 purchased in 1912. 









Will you kindly advise the writer what 
disposition has been made of this truck. Thanking 
you in advance for this info 





Ready for 
Another 
14 Years 
of Service 





For truck quality that is still earning profits for you after 
first cost has been entirely depreciated off your books, 
build your city fleet of Walker Electrics, in which every 
unit from bumper to tail light is time tested. Write today 
for new folder—‘*What They Say, not What We Say.” 
Walker Electric Trucks offer Central Stations two profits—on 
their own deliveries, and on sales of current for charging trucks. 


WALKER VEHICLE COMPANY 


CHICAGO 


WALKER ELECTRIC TRUCKS 


LOWEST TRUCKING COST ON CITY ROUTES 

















SEPTEMBER 25, 1926 


ELECTRICAL WORLD 105 


NATIONAL ACCEPTANCE 


by Electrical Contractors, Dealers, and Jobbers 
has shown for years they appreciate the efforts 
of The Paulding Engineering Department 
which has spent thousands of dollars devel- 
oping WIRING DEVICES OF MERIT, 
rendering invaluable service to the entire 
electrical industry. 
















QUALITY FIRST, 
not just something to 
sell, but built to install 
easily, and to LAST. 


This PAULDING SERVICE 
gained the confidence of electrical 

contractors, dealers and jobbers. They 
appreciated the merits of this socket and for 


months our factory has been taxed to capacity 


to supply the demand. 


The Paulding Co. has always BEEN FIRST 
to give the electrical industry everything new 


and practical in wiring devices at MODER- 
ATE PRICES. 


For instance, years ago, our Engineering De- 
partment developed this socket embodying 


The Paulding Socket 
is interchangeable. The 
shells fit other makes 
of bases and our bases 
fit other shells. Made 
in key and keyless types. 


Electrical Contractors want these sockets, and job- 
bers are pleased to supply them. Architects and 


Engineers specify and demand them. 


Tests show they are QUALITY at a moderate price. 


John I. Paulding, Inc. 


New Bedford, Mass. 
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The high final voltage of this battery 
gives high final speed to your trucks 


This chart shows how 
the voltage of the Exide- 
Ironclad remains high 
throughout the discharge 


HE speed of an electric 

truck, of course, depends 
upon the voltage of its battery. 
And because the voltage of an 
Exide-Ironclad Battery re- 
mains high clear to the end of 
the discharge period, this bat- 
tery drives an electric truck at 
a fast speed all day long. 

As an Exide-Ironclad is dis- 
charging, its voltage tapers off 
gradually, as you will see,in the 
accompanying chart. With an 
initial voltage for each cell of 
2.06, at normal discharge rates 
the average voltage for the Exide-Ironclad is 1.98, and 
the final voltage 1.75—=still enough to hustle the truck 
back to the garage. 

The high final voltage of the Exide-Ironclad is only 
one among many good points that it has. For instance, 
there is its high-power ability. This battery has the 
ability to deliver an increasing power output up to 28 
times the normal rate of discharge. 

Its construction is so rugged that it gives years of 
trouble-free service. The unique construction of the 
positive plates—with the active material contained in 
slotted hard-rubber tubes—greatly increases the useful 
life of the battery. The negative plates are unusually 
thick, to meet the increased life of the positive plates. 
The Exide Giant Compound jars are practically un- 


tial Voltage 


Per Cent of Ini 





More than fifty per cent of all the electric 
street trucks in central \station service are 
powered by Exide-Ironclad Batteries. 


DISCHARGE OF 
EXIDE-IRONCLAD BATTERY 
AT NORMAL RATE 





a | | 
et poe TS 
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oe 
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breakable in normal service. 

It is a significant fact that of 
all the electric trucks operated 
by central stations, more than 
half are equipped with Exide- 
Ironclad Batteries. And not 
only is the Exide-Ironclad the 
battery choice of electrical en- 
gineers everywhere, but it is 
also used by hundreds of the 
industrial leaders of this coun- 
try. 

You will find full informa- 
tion about the Exide-Ironclad 
in our booklet, ‘‘ Facts for con- 
sideration in Selecting a Battery,’’ Form No. 2865. 
Send for a copy today—it is interesting reading. 


_Exid0e 


IRONCLAD 





THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia 


Exide Batteries of Canada, Limited, 153 Dufferin Street, Toronto 
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Do you know 
what Sepco Water Heating 
will do for you— 
your customer— 
and your Merchandise Dep’t? 





Analysts Showing Component Parts of Losd Curve of 
za000 Consumers Using Llectric Lighting, Cokingand 
Water Heating Apporetus, ie 


AM. il 1 PM. 








With the inducemer 
rate this shows the chart ex 
vat 


customers load factor in con 
junmetion with ranges and 
other appliances as to earn 
about $160.00 per annum per 
kilowatt of demand or 16% 
on the ir es er » serve 


Using the rate shown below, 
the lighting operates at a 
load factor of about 8% but 
the low follow-on rate en- 
ecourages the use of appli- 
ances, refrigerators and 
ranges which would raise the 
load factor to about 25.3% 
and would yield an annual 
revenue of $110.00 per kilo- 
watt. 


20% of the residential cus- 
tomers in the country who 
pay the following rate; 5 
ets. for first 60 hours’ use 
of demand. Billing demand 
50% of connected load. 
Minimum billing demand 1% 
kilowatts. 6 ets. for 2nd 
60 hours’ use of demand. 
5 ets, for excess, shows that 
the average load factor is 
about 11% and the yield is 
but $78.00 per annum which 
is below the cost to serve. 





Siaats i 
GED Water Heating Load 12 


Your Rate Schedule is the iis 


Below we suggest an inducement type of rate that will encourage larger residential 
consumption and will so improve the customers load factor as to bring in a return 
of about $160.00 per annum per KW. of connected load, or a return of 16% on the 
investment dedicated to serve this class of business. 


8 cts. for Ist 60 hours use of demand. (Billing demand; 25% of connected 
lighting load; 2.5% of any range, water heater, or other appliance of 
1 kilowatt or over). 


3% cts, for next 120 hours use of demand. 


2 cents for all excess 


This rate will so improve consumer load factor that it will result in an annual revenue 
of $160 per KW. or 16% on investment dedicated to serve. 


Let Sepco help you to accomplish this most desirable end. Our trained field 
engineers have experience that you can use—why not ask us for it. 





— Automatic Electric Heater Co. 


“El : ” . . 
‘lm teee 1505 Race Street, Philadelphia, Pa. 


at Lowest Cost Factories: Pottstown, Pa. Toronto, Canada 
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New York 
Grand Central Terminal 


Boston 
Park Square Building 





MEANS ELECTRIC HEAT 
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CSC UIC 


~who will p ay 
YOUR dividen ds/ 


They live in homes that are properly 
applianced — homes that are well 
equipped with electric heating and 
cooking devices. 


They cook with an electric range; 
electricity also brews their coffee, and 
toasts their bread; with an electric 
griddle, their waffles are made. They’re 
also favorably familiar with the cheery 
glow of a radiant heater. And their 
laundry is modern with an electric 
ironer. 


And yet, theirs is not a home of luxury. 
It is rather a home of convenience and 
economy, where every cent of their 
income-dollar is put to good use. And 
they do not think that their power 
bills are high; for they have learned that 
there is no dollar that buys as much as 


HOSKINS MANUFACTURING COMPANY 
4433 Lawton Avenue, DETROIT, MICHIGAN 


Chicago 
Otis Building 


CANADIAN REPRESENTATIVES: 
Hiram Walker & Cons Metal Products, Limited, Walkerville, Ontario 


























does the dollar they spend for electricity. 


And theirs are the dollars that pay 
your dividends. They add to your 
income without increasing your invest- 
ment. But they are all too few in 
number. Only seven in one hundred 
homes are rightly applianced. They 
present to you a market for power that 
you can’t afford to over-look. 


It is noteworthy, that the bulk of this 
market was created, and is now sus- 
tained by CHROMEL, the wire that 
made electric heat possible. And if 
you were familiar with the story of 
CHROMEL, you’d have a better back- 
ground for selling heating appliances. 
The story is told in a booklet called 
“The Friendly Enemy,” and we’ll be 
pleased to send you a copy. 


Cleveland 
Leader- News Building 


San Francisco 
1151 Market Strect 


— — he 7 


M A D E 
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AUTOMATIC REFRIGERATION 


Sell more 


electricity 
to stores 


Ar LEAST one-half the stores in your community sell food. Every 
food store is a logical prospect for Servel refrigeration. Servel 
carries the logic a little further—and provides refrigerating units 
that meet the business requirements of these stores. 


Many smaller stores find sufficient refrigerating space in one 
of the seven domestic Servel models. Others require specialized 
equipment —and the Servel line includes for them such items as 
dry-cold bottled-beverage cabinets; meat and delicatessen dis- 
play cabinets; and big refrigerators for commercial use. 
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AUTOMATIC REFRIGERATION 


















































Storekeepers, accustomed to large ice bills, welcome the 
cheaper and far superior service given by Servel refrigeration. 
Their consumption of electricity for refrigeration is much heavier 
than is required for home use. The Servel commercial line 1s con- 
stantly under development in co-operation with men and companies 
who have made long studies of the refrigeration needs of businesses. 


THE SERVEL CORPORATION, 51 East 42nd Street, New York 


Chicago Boston Detroit Minneapolis Salt Lake City Atlanta 
San Francisco Los Angeles Seattle Dallas London, England, Servel, Ltd. 
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ABOVE: Two items of the 
equipment of the Canadian 
National Electric Railways 
—International 3-ton truck, 
and a new electric locomotive. 


THE Canadian National 
Electric Railways operate 
a 1500-volt line running from 
Toronto to Georgetown, 
Acton and Guelph, running 
frequent high-speed electric 
passenger trains. Fast freight 
twice a day and same day 
delivery service is main- 
tained all year around. For 
less than carload freight 
shipments a fleet of trucks 
co-ordinates with the rail 
movements, rendering fast 
merchandise dispatch. 





BeLtow: Hundreds of Inter- 
nationals are in telegraph 
and telephone construction 
and maintenance work. This 
one serves the Columbus, 
Delaware & Marion Electric 


Co. (Ohio) 















International 
Harvester 


oo and electricity and gasoline are working 
in an interlocking partnership—a powerful 
trio of power. 


The flexible efficiency of good motor trucks, 
coaches and industrial tractors nowadays plays 
an amazing part in steam and electric railroad 
operation. The preference for International 
Harvester Automotive Equipment is forcibly shown 
by the impressive list given at the right. 


International Harvester has earned the confi 
dence of these well-known corporations in the 
railroad field by the quality of its products, 
backed by its many years of experience 
in automotive development. Its devotion 
to after-sale service is another important 
factor in its success. International 
Harvester Equipment is now serv- 
iced by 120 company-owned 
branches in the United States 
.. and 17 in Canada and by a 


ra Ba erect dealer organization. 


"se 


Some of the 
Railroad, Express and 
Allied Companies 
Owning International 
Harvester Automotive 
Equipment 


American Railway Express 

Atchison, Topeka & Santa Fe 

Baltimore & Ohio 

Boston Elevated 

Canadian National Express 

Canadian National Railway 

Canadian Pacific 

Chicago & North Western 

Chicago, Burlington & Quincy 

Chicago Junction Railway 

Chicago, Milwaukee & St. Paul 

Chicago, Rock Island & Pacific 

Dominion Express 

East Mass. Street Railway 

Elgin, Joliet & Eastern 

Gary*Railways 

Great Northern 

Illinois Central 

Illinois Traction Company 

Indiana Service Corporation 

Interstate Public Service 
Company 

McCormick SteamshipCompany 

Milwaukee Electric Railway 

Minneapolis & St. Louis 

Missouri, Kansas & Texas 

Missouri Pacific 

Monon Route 

New York Central Lines 

New York, New Haven & 
Hartford 

Nickel Plate Road 

Norfolk & Western 

Northern Ohio Traction Lines 

Northern Pacific 

Norton Lilly Steamship 
Company 

Pennsylvania System 

Pittsburgh & Lake Erie 

Pullman Company 

St. Louis, Southwestern 

Soo Line 

Southeastern Express 

Southern Pacific 

Southern Railway 

Texas & Pacific 

Union Pacific 


Please mail inquiries to the 


Chicago address 


INTERNATIONAL HARVESTER COMPANY 


606 So. Michigan Ave. of America 
(Incorporated) 


Chicago, Ill. 
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THE OUTPUT of the 
ordinary transmitter is lim- 
ited by amount of current 
it can carry before being 
paralyzed by heating, and 
permanently injured. The 
“Wonderphone” transmitter 
carries approximately 10 
times that of ordinary trans- 
mitter, where necessary, and 
can be operated successfully 
on from 3/10 to 3 amperes 
of current. Allowance for 
effects of heating is made by 
using specially constructed 
carbon cell. 


Construction of the Won- 
derphone transmitter is 
shown in illustration below. 
Differential type of construc 
tion is used, employing two 
carbon cups, one front and 
one behind diaphragm, 
larger than ordinarily used. 


Another and very impor- 
tant feature of transmitter 
is that it absolutely will not 
pack. One never has to 


“shake up” a Wonderphone. 


There is ONLY ONE telephone made 


expressly to improve communication 


Among the Hundreds 
of Users 


of Wonderphones are: 


Minnesota Power & Light 
Company, Duluth, Minn.; Mon- 
ongahela West Penn Public 
Service Co., Fairmont, W. Va.; 
Northern States Power Com- 
pany, Eau Claire, Wis.; The 
Porto Rico Railway Light & 
Power Co., New York, N. Y.; 
Pennsylvania Edison Company, 
Easton, Pa.; South Georgia 
Power Company, Albany, Ga.; 
San Joaquin Light & Power 
Corporation, San _ Francisco, 
Cal.; South Carolina Gas & 
Electric Company, Spartanburg, 
S. C.; The Tennessee Electric 
Power Company, Chattanooga, 
Tenn.; Truckee River Power 
Company, Reno, Nevada; Utah 
Power & Light Company, Salt 
Lake City, Utah; United States 
Stores Co., Nome, Alaska; West 


Soncey 


Texas Utilities Company, 
Abilene, Texas. 

Columbus Electric & Power 
Company, Columbus, Ga.; East- 
ern Oregon Light & Power 
Company, Baker, Oregon; Pa- 
cific Gas & Electric Company, 
San Francisco, Cal.; Northwest- 
ern Electric Co., Portland, Ore.; 
Phoenix Utility Company, Salt 
Lake City, Utah; Puget Sound 
Power & Light Company, Ta- 
coma, Wash.; Pacific Power & 
Light Company, Portland, Ore.; 
Southern Colorado Power Com- 
pany, Pueblo, Colo.; Idaho 
Power Company, Boise, Ida.; 
Adirondack Power & Light 
Corporation, Schenectady, N.Y. 

Central Illinois Public Serv- 
ice Co., Springfield, Ill.; Copper 
River & Northwestern Rly. Co., 
Cordova, Alaska; Central Hud- 
son Gas & Electric Co., Pough- 
keepsie, N. Y.; Georgia Railway 
& Power Company, Atlanta. 


phone 





between power 
stations! 





: * UNIVERSAL HIGH POWER TELEPHONE co.! 
: Carleton Ave. and Eddy Street, Seattle. 


Gentlement: Please tell us how the Wonderphone can 
be used by us to improve our communication system. 


Firm 


Address 


Waa Tama a incest 








114 ELECTRICAL WORLD VoL, 88, No. 13 





The greatest factor 


™ CENTRAL STAT 










for 
DOMESTIC LOAD BUILDING 

the biggest thing on the skyline 
is the ELECTRIC RANGE 










In building to provide for the future of the Domestic 
load read the survey prepared by the N.E.L.A.—The 
Range Report—submitted to the Convention this year. 







The data on load factor and diversity factor of the 






range shed new light on this profitable business. 





Pig Temperature Service 





DRIVER-HAR 


Harrison, N. J. 


Chicago Detroit 
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ION BUILDING , 
Load Factor 


—and for 

INDUSTRIAL LOAD BUILDING—— 
the electric furnace and oven will 
eclipse its predecessor—the motor 


No well-founded program of central station vonstruc- 
tion can ignore the tremendous demand, already 
evident, for electric heat. The best information avail- 
able points to a future heating load, larger than the 
present motor load. 


+ 


_ _&e? 
Nichrome 


A 


Pligh Temperature Service 


RIS COMPANY 


Morristown, N. J. 
England France 
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The science of radio has reached its present day development 
only by careful study of fundamental principles. In this 
study laboratory instruments capable of making extremely 
accurate measurements have been necessary. 


For nearly a decade the General Radio Company has been 


manufacturing radio laboratory instruments and parts—the 
outstanding feature of which is PRECISION. 


These instruments have been supplied in ever increasing 
quantities to many well known radio laboratories of the 
country, including the leading engineering colleges. 


Why not let us serve you in your needs for laboratory equip- 
ment and apparatus for your home radio receiver? 


MANUFACTURERS OF 


Massachusetts Avenue and Windsor Sireet 
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GENERAL RADIO CO 


RADIO AND ELECTRICAL LABORATORY APPARATUS 


MASSACHUSETTS 


$} 
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Consider the quality and you will choose PARAN ITE 


The choice of the right wire for all wiring is highly im- 
portant. You must be sure of the quality. PARANITE 
has those vital features that help make the finished 
job greatly appreciated. Your men can do better jobs 
with wire easier to handle. PARANITE wires and 
cables have been consistently “better than code re- 
quires,” and all that the job requires. PARANITE 
is durable—and no more costly than other “code 
wires.” 


INDIANA RUBBER & INSULATED WIRE CO. 


Jonesboro, Indiana 


63 Vesey Street, New York City Marquette, Bldg., Chicago 





If it’s 


Walter I. Ferguson & Co. 
208 Baltimore Bldg., Kansas City, Mo. 
Western Representative 
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In Power Station 
Construction 





* Turbo-Generators 
* Switchboards 

* Insulators 

§ Fuel 

§ Feed Water 


Now: 
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In Substation 
Construction 





* Transformers 

* Batteries 

* Ojil Switches 
*t+ Insulators 

t Connectors 

* Regulators 

* Lightning Arrestors 
* Relays 

* Wire 

* Converters 


* Switchboards 


ELTESTLAB' 


—the important item in 
Central Station Construction 


In organic chemistry the names of com- 
plex substances are built up by using in 
whole or part the names of the various 


constituents. 


Therefore it is logical that ELTESTLAB 
be used to differentiate ordinary labora- 
tory tests from those made in the light 
of the widespread experience and un- 
usual facilities afforded by 





s Electrical Testing Laboratories 
in every land ELTESTLAS © @Oth Street and East End Avenue, 
a code word New York City 

KNOW 


—by test 
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In Outdoor Substation 
Construction 





* Air Breaks 
Oil Switches 
Wire 

Fuses 
Fencing 
Connectors 
Insulators 
Choke Coils 


Transformers 


+ —- <b HF *¥ * * * 


In Transmission Line 
Construction 





Insulators 

Cable 

Wires 

Guy Wire 

‘ Lightning Arrestors 
Anchors 

Ground Wire 
Switches 


x X—- £—- * KF OF 


In Underground 
Cable Installation 





* Cable 
*§ Insulations 
* Cable Joints 
+ Conduit 
* ‘Transformers 


t Cable Supports 
T Fishing Tools 


In Wiring 
Supplies 





* Wire 
* Conduit 
*+ Fittings 


° § ~ Lamps 
Electrical Mechanical Chemical Photometric ; rw 
onnectors 
Underground Cable. Compression, Tension Raw Materials and Lamps and Reflectors. * Switches 
Motors and Generators. and Torsion Meas- Compounds, : 


Calibration of Meters. 
Domestic Electrical 


urements. 


Heat Transmission and 


Coal and Other Fuels. 


LightTransmission and 
Diffusion Measure- 
ments. 


‘ Metallurgical Deter- , ; 
Appliances. Insulation. icine Automobile Headlights. 
I sulators and Insula- Dynamometer Tests. Photomicrographs. Domestic Lighting 


tion, 


High Voltage Break- 
down Tests. 


Physical Characteris- 
tics of Special Ma- 
terials. 


Paper and Wood Pulp. 


Textiles and Fabrics. 


Fixtures. 


Calibration of Photom- 
eters. 
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PAUL ABLE 
ARCHITECTURAL AND CIVIL ENGINEER 


Specializing in Design of Public Utilities. 
Steam Power Plants and Industrials. 
Plans and Specifications. 


Washington, D. C. Bond Bldg. 





Ambursen Construction Co. 
Incorporated 
AMBURSEN DAMS 


Hydroelectric Developments 
Water Supply and Irrigation Dams 


DAMS ON DIFFICULT FOUNDATIONS 
Grand Central Terminals, New York. 
Kansas City, Mo. Atlanta, Ga. 


BARFOED & GIBSON 


CONSULTING ENGINEERS 


Hydroelectric Developments 
Transmission Systems 
Electrochemical Applications 


1901 Hobart Bldg.. SAN FRANCISCO, CAL, 




















BATTEY & KIPP 


Incorporated 
ENGINEERS 


Power Plants, Electrification De- 

velopments, Industrial Plants 

Railway Shops and_ Terminals, 

Design, Construction, Investigations, 
Appraisals. 

231 S. LA SALLE ST., CHICAGO 


BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investi- 
gations, Design, Supervision of Construc- 
tion, Valuation and Tests. 

307 S. Hill St., Los Angeles, Calif. 

36 West 44th St., New York City. 

Mutual Building, Kansas City, Mo. 













BYLLESBY 


ENGINEERING AND MANAGEMENT 
CORPORATION 


231 S. LaSalle Street 
New York 


Chicago 
Tacoma 


EDWARD J. CHENEY 


ENGINEER 
Public Utility Problems 


For several years Division Chief with 
up-state New York Public Service Commission 


61 BROADWAY NEW YORK 


HUGH L. COOPER & CO. 


General Hydraulic Engineering, including 
the design, financing, construction and man- 
agement of hydro-electric power plants. 


101 Park Ave. New York 


M. J. DALEY & CO., INC. 


SPECIALIZING IN THE CONSTRUCTION OF: 
Railroad Electrification. 
Transmission Systems. 
Power House and Sub-Stations. 
Electrical Installations. 
25 W. 43rd St., 
New York. 


264 Main St., 
Springfield, Mass. 




















WILLIAM J. DANZ 
ELECTRICAL CONSTRUCTION 


Transmission and Distribution Lines, Sub- 
Stations and Outdoor Equipment. Expert on 
Steam Railroad Electrification Projects. 


73 Como Ave., Buffalo, N. Y. 


DAY & ZIMMERMANN, Inc. 
ENGINEERS 


Sub-Stations, Transmission Lines, 
Industrial Plants, Examinations and Reports, Valua- 
tions, Management of Public Utilities. 


1600 Walnut St., Philadelphia 
New York City 


Power Plants, 


Chicago 








ELECTRICAL TESTING 
LABORATORIES 


Electrical and Mechanical Laboratories 
Tests of Electrical Machinery, Apparatus and 
supplies, Materials of Construction, Coal, 
Paper, etc. Inspection of Material and Ap- 
paratus at Manufactories. 


80th St. and East End Ave., New York 








FARGO ENGINEERING CO. 
CONSULTING ENGINEERS 
Jackson, Michigan 


Hydro-Electric and Steam Power Plants 
Difficult Dam Foundations 









FORD, BACON & DAVIS 


Incorporated 


ENGINEERS 


115 Broadway 
NEW YORK 


Chicago San Francisco 






Philadelphia 





FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


Monadnock Building Chicago, III. 


GANNETT, SEELYE & FLEMING, 
ENGINEERS, Inc. 
Engineering, Appraisals, 
Construction, Management 
Harrisburg, Pa. New Orleans, La. 
52 Wall St., New York 


HARPER & TAYLOR 


Incorporated 
ENGINEERS 


Bankers Trust Bldg., Philadelphia 
Niagara Falls, N. Y. 


L. F. HARZA 


CONSULTING ENGINEER 


Monadnock Bldg. Chicago 

















HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines 
Substations 


325 So. New Jersey St., Indianapolis, Ind. 


IVES & DAVIDSON 
ENGINEERS 
Construction— Management— Valuation 


PUBLIC UTILITY PROPERTIES 
Design — TRANSMISSION LINES—Buila 
15 Park Row, New York 




















GEORGE H. KNUTSON 
FINANCIAL ENGINEER 


PUBLIC UTILITIES AND INDUSTRIALS 
Financing Consolidations Acquisitions 


Harris Trust Bldg., 111 W. Monroe St., 
Chicago, Illinois 


Mem. Am. Soc. C. E. 
Mem. Am. Soc. M. E. 
Mem. Eng. Inst. Can. 
Fellow Am. Inst. E. E. 
Chief Engineer Southern Power Company 
CONSULTING ENGINEER 
511 Fifth Avenue, New York City 
Charlotte, North Carolina 


E. S. LINCOLN 


Consulting Electrical Engineer 


Designs Investigations Reports 
Electrical Research Laboratory 


534 Congress St., Portland, Maine 





McClellan & Junkersfeld 


Incorporated 
ENGINEERING AND CONSTRUCTION 
Power Developments, Industrial Plants 
Examinations, Reports, Valuations. 


New York: 68 Trinity Place 


Chicago St. Louls 







DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-electric Developments, Water Supply. 
Irrigation, Drainage, Flood Control. 


New York City, 50 Church St. 





EDWARD T. MOORE 


Consulting Engineer 


i Advice, Reports, ApD- 
praisals. Industrial Plants, Substations, 
Power Plants. Rate Schedules and_ Public 
Utility Rate Cases. Specializing in Electric 
Furnace Design and Equipment. 


500 Cahill Bldg.. Syracuse, N. Y. 


Design, Supervision. 


NEW CARDS — Cancellations 


and changes of copy are effec- 
tive with the first issue of each 
month. 
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ARTHUR L. MULLEGREN 
CONSULTING ENGINEER 


Steam and Electric Power Plants 
Public Utilities 
KANSAS CITY. MO. 


SANDERSON & PORTER 


Engineers 


Design 
Examinations 


Construction 
Reports 


New York 


Valuations 


Chicago 


SARGENT & LUNDY 


Incorporated 
Mechanical and Electrical Engineers 
1412 Edison Bldg. 


72 West Adams St. 
Chicago, IIl. 


N. J. NEALL 
Consulting Engineer 
Electrical and Industrial Properties 


12 PEARL STREET, BOSTON, MASS 


OPHULS & HILL, Inc. 


formerly 
OPHULS, HILL & McCREERY, INC. 
Consulting Engineers 


Ice Making and Refrigeration 
Investigations and Reports 


112-114 West 42nd St., New York City 


Consulting Engineers 
Public Utility and Industrial Plants 
Design—C onstruction—O peration— 

Investigations—Valuations. 


PHILADELPHIA 








FARLEY OSGOOD 


Consultant 


Design, Construction. Operation 
Inter-Connection 


J. E. SIRRINE & COMPANY 
ENGINEERS 


Textile Mills; 
Tobacco Products 






Plants; Cotton, 


Oo 
PUBLIC UTILITIES 


utianit, Soult t Gomguanes, Sythe Greenville Chattanooga 
Telephone: Rector 7878 Cable Address: Fargood South Carolina. Tennessee. 





PUBLIC SERVICE 
PRODUCTION COMPANY 


SPOONER & MERRILL 


Consulting Engineers 


Design and Construct: Power Plants, Transmission ene ° 
Lines, Industrial Plants, Highways, Railroad Shops Utility and Industrial Reports, 
Design, Supervision, Appraisals 
425 Powers Bldg., Grand Rapids, Mich. 
1012 Harris Trust Bidg., Chicago, Ill. 


and Terminals, Gas Plants, Commercial Buildings. 


Make: Examinations, Reports and Valuations, 


80 Park Place, Newark, N. J. 





W. EDGAR REED 


Consulting Engineer 


Designer of Electrical Machinery 
Estimates, Reports, Plans, Specifications 
and Supervision of Lighting, Railway, Indus- 

trial and Power Installations. 


585 Union Arcade Bldg., Pittsburgh, Pa. 


The Directory of Engineers in 
ELEctricAL Wor Lp is the recognized 
NATIONAL directory of responsible 
consulting electrical engineers serv- 
ing the electrical field. 





PUBLIC UTILITIES AND INDUSTRIALS 
Management 


San Francisco 


ScoFIELD ENGINEERING Co. 


Hydro-Electric Developments, 
Tobacco 
and General Warehousing; Industrial Hous- 
ing; Steam Power Plants; Steam Utilization. 



















W. J. SQUIRE 


Consulting Engineer 


Railways—Power Plants 
Industrial Power and Illumination 
Transmission Lines, Appraisals and Reports 


618 Dwight Bldg.. Kansas City. Mo. 





STEVENS & WOOD 


INCORPORATED 
Engineers and Constructors 


120 BROADWAY, NEW YORK! 
YOUNGSTOWN, O. 


PERCY H. THOMAS 


CONSULTING ENGINEER 
POWER 
DESIGN, SUPERVISION, ADVICE 
120 Broadway, New York City 


MASA. TOMATSURI 


Consulting Electrical Engineer 


Specialized adviser to American Manufac- 


turers intending to export to Great Britain 
and Europe. 


6 Lloyd’s Avenue London, E.C.3 











The J. G. White 
Engineering Corporation 
Engineers—Constructors 
Oil Refineries and Pipe Lines, Steam and Water Power 
Plants, Transmission Systems, Hotels. Apartments, 


Office and Industrial Buildings, Railroads, 
43 Exchange Place New York 


WOOD & WEBER, INC. 
ENGINEERS AND BUILDERS 


Reports, Appraisals, Designs, 
Construction and Operation 
507 Tramway Building 


Denver, Colo. 


cOecevanessenuensennensensnnensesesnavsnvensenesuesensennenssassesusnsensnsesnansuenansanuesnscenanenseseeuanoasansunsscucsanenessanaesensenenensancesseuessenesseseuseseneenensesenseneneannssassesensnsssssnsesesesssnegoescsanscsoracencenenencnssastocesvesenssnssesneovesnsnsossnsanssenenseseagnas: Dennananennansenennnaenaesenneeeegs 


| ‘dis name is familiar”’ 


Natural interest in “Who’s Who” among Consult- 
ing Engineers in the electrical industry fosters the 
attention of readers to the cards printed here week 
after week. 


: The value of this publicity is evidenced when a reader becomes 
a prospective client—through the card or otherwise—and con- 
fidence in his selection is in large measure based on the fact that 
: “His name is familiar”—because it has become so through this 
: advertising. 


Clip and mail the coupon for further information. 


Scsesunnnnsenangngs AOLUAODODOGAOGASAAGOAADORAAEAGDOAAADRDARAaSaRanAeRaeneneueconcnnenccaasonsccncenanceseesegs Uuusceuenesnsancsuesananenauoanenenssssenenaussueneascuoonsssensssscesenanessaausonsonsesecensuesssrsseaenoceoasenccsocsseneoesensesesessscsssessoescoensesescocusnsessseseanenenssenscescsceceseacssgnsonsesuseensemned 


Professional Directory Department 


ELECTRICAL WORLD 
10th Ave. at 36th St., New York 


Gentlemen: 


Please send us rates and other 
data for advertising in your Pro- 
FESSIONAL DIRECTORY. 
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He Got A 
$5000 


Salary Increase 


“I was able to secure my present position after 
having completed your course, at an increase in 
salary of $50 per month, I secured this position 
so soon after completing my studies that I had not 
received my diploma, I find the things I learned 
from the course are of benefit to me every day. 
Any ambitious man will surely be able to double 
his salary in a short time after completing his 
studies.’’ 


YOU MAY DO AS WELL 
OR BETTER 


POROTOCADODERERELSSETEONOGSRENETEOTEHODEFONTTENCESUTELECONETEOSSOUCECEESOOROEUSESEESIESESETE Eye eereeererrereeerrerTyTTTrerTeTenyereert! 


There is a constant demand for trained men in 
every walk of life. There is NOW a particularly 
great demand for Meter Experts by Central Sta- 


tions everywhere. During the coming year 2,000,- 
000 new meters will be installed. This calls not 
only for a vast army of testers and installation men, 
but for those with expert knowledge of this work 
to direct others, 


WE TRAIN YOU 


Within a few months’ time we will train you to 
become a Meter Expert. No need for you to give 
up your present job and attend school. You learn 
in your spare time right at home—while you are 
earning. 


BE A METER EXPERT 


If you are ambitious to better your job and in- 
crease your salary, here is an opportunity to do so. 
The work is fascinating and there are good jobs 
awaiting capable men, Our students make rapid 
progress. We have many letters telling of quick 
promotions and higher salaries won as a result 
of studying our course. 


MAIL THE COUPON 
FOR FREE BOOK 


We will send you without obligation on your part, 
our FREE BOOK telling you all abovt your oppor- 
tunities as a Meter Expert and how you can study 
to become one at home in a very short time. You 
owe it to yourself to find this out. 


Ft. Wayne Correspondence School 
Dept. 48, Ft. Wayne, Ind. 


FREE—Book Coupon 


Ft. Wayne Correspondence School 
Dept. 48, Ft. Wayne, Ind. 


send absolutely free and pre- 
Also send 


OOUUEOSEOECREOEOOGEOOUEGUNOEDOEORDUNGLOOEOODOROEGESOOEGUGUEOARUROEOEOESOECHORDORSEOODEGURORESEORGEOCEOEOOOONCASHOUOGU ODOR OUOOEOEOGEO NED OOH DEGRDOEDEDOOEOOGEESGDEREORS OO RDO TDORTOEROEE HELEN HOT EOEDOCDE DOR EE TOREOnoRREr TOS HeNECOneoscecnentereneceeeette 


Gentlemen: Please 
paid your book on Meter Engineering. 


me full particulars of the great special offer that 
is now being made to induce men to study Meter 
Engineering. 


I assume no obligations of any sort. 
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ELECTRICAL design engineer. 


POSITIONS VACANT 


CHIEF operating engineer between 30 and 
40 years of age capable of maintaining 
and operating 50,000 kw. turbo-genera- 
tor station, technical training preferred. 
Splendid opportunity. In writing give 
complete experience, education and photo- 
graph. P-432, Electrical World, Tenth 
Ave. at 36th Street, New York. 








A position 
is open for a designer of large direct cur- 
rent machines having at least five years’ 
design experience; experience in_ steel 
mill applications of direct current motors 
is desirable. Apply to Power Engineer- 
ing Department, Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. Give full 
particulars concerning age, technical 
education, design experience, references, 
salary expected and date when available. 


ENGINEERS to pursue management train- 


ing course with large public utility com- 
pany in Central and Eastern New York 
State. Applicants for positions should 
be college graduates. P-439, Electrical 
World, Tenth Ave. at 36th St., New York. 

EXCELLENT opportunity for a first-class 
young electrical engineer for development 
work in large manufacturing industry. 
Must be a college graduate with two or 
three years’ experience in testing a.c. and 
d.c. motors and control apparatus. Good 
salary to man meeting our requirements. 
Apply in writing to P-423, Electrical 
World, Tenth Ave. at 36th St., New York, 

__ giving age, training and experience. 

WANTED—A man to act as working fore- 
man for station construction and main- 
tenance work. Also man for testing over- 
load relays and general testing for utili- 
ties company in northern Illinois. State 
age, experience, education, and minimum 
salary. P-442, Electrical World, 7 So. 
Dearborn St., Chicago, IIl. 








WANTED 


Commercial 
and Operating 
Manager 


for 
Electric Utility 


in Southeastern city of 
25,000 people 


Must be a tactful mixer, capable of 
developing and maintaining favor- 
able public relations. Necessary to 
have sufficient engineering and 
operating experience to get best re- 
sults from steam-turbo plant, trans- 
mission and distribution systems. 


Give age, complete experience and 
training, family responsibilities, 
salary expected, when available, 
and supply recent photograph. 

An energetic, resourceful worker 
will find here an exceptional op- 
portunity for advancement. 





P-427, Electrical World 
1600 Arch St., Philadelphia, Pa. 
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Week after week the electrical industry 


writes across these pages—in the form of 
advertisements published—its approval of 
“Searchlight” Service. And no wonder— 


The electrical man, at every stage of his 
career, finds advertising in the Searchlight 
Section of Electrical World a handy tool 
for shaping up his plans, 


As a young college graduate he may secure 
his first employment through his own ad- 
vertisement or through those of positions 
open. Later, by similar advertising he 
may secure positions of greater responsi- 
bility or more varied experience, 


Eventually, as an executive, or in his own 
business, he may use “Searchlight” adver- 
tising to secure the skilled men he needs, to 
interest capital in his enterprise, to build 
up a selling organization, to find additional 
products to manufacture, to secure equip- 
ment or dispose of it, and so on, even to 
the point—when he is ready to retire—of 
selling his business or interest. 


The Searchlight Section of Electrical World 
tells electrical men throughout the industry 
of positions vacant and wanted for skilled 
and professional men on operating and 
executive staffs, and for trained men for 
office and sales work, tells them also of 


investment, sales and purchase opportuni- 
ties, 


The thousands upon thousands of replies ad- 
dressed to ‘Searchlight’ advertisers measures 
the interest of Electrical World’s readers in the 
Searchlight Section. 


Advertisers’ acknowledgements 
Searchlight Section’s invaluable service in find- 
ing the right.men for situations and situations 
for the right men, and in filling business needs 
that range from the sale of new inventions and 
patents to the disposal and purchase of going 
businesses, 


testify to the 


Any service that really serves is bound to suc 
ceed. Extensive use, week after week, is the 
electrical industry’s endorsement of E£lectrical 
World’s ‘‘Searchlight’’ Service. 





AS general foreman 
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POSITIONS VACANT 


FIRST-CLASS motor repair men wanted. 
Must be familiar with general motor re- 
pairs, rewinding, etc. Write H. BE, Lowe 
Electric Co., Macon, Georgia. 


LINEMEN wanted by large lighting com- 
pany operating suburb of New York City; 
steady position and standard wages to 
right men; safe working conditions; no 
labor troubles. P-335, Electrical World, 
Tenth Ave. at 36th St., New York. 


LINEMEN wanted for light construction 
work, small town North Central Illinois. 
P-436, Electrical World, 7 So. ‘Dearborn 
Street, Chicago, Il. 


1924-5 electrical engineering graduates to 
be trained for sales positions; several 
openings exist for men of exceptional 
ability, The Electric Controller & Manu- 
facturing Co., 2700 EB. 79th St., Cleve- 
land, Ohio. 


ILLUMINATING engineer, capable super- 
vising design and production of flood- 
lighting units, searchlights and other 
illuminating equipment. Also with ability 
to make layouts and installation recom- 
mendations on special floodlighting work. 
Headquarters Philadelphia. State age, 
education, experience, salary desired, full 
details in first letter. P-418, Electrical 
World, 1600 Arch St., Philadelphia, Pa. 




















EMPLOYMENT SERVICE 


IF YOU are qualified for position between 
$2,500 and $25,000, and are receptive to 
negotiations for new connection, your re- 
sponse to this announcement is invited. 
The undersigned provides a thoroughly or- 
ganized service, established sixteen years 
ago, to conduct confidential preliminaries, 
and assist the qualified man in locating 
the particular position he desires. Not 
an employment agency. Retaining fee 
protected by refund provision, as stipu- 
lated in our agreement. Send name and 
address only for description of service. 
R. W. Bixby, Inc., 262 Main Street, 
Buffalo, N. Y. 


EXECUTIVES, engineers, find our in- 
dividual, 





confidential service effective in 
making new _ connections. 
planned by Jacob Penn, 
employment authority, known to leading 
business men throughout America. Re- 
fund agreement. protects you. Not 
agency. Jacob Penn, Incorporated, 305 
Broddway, New York. 








POSITIONS WANTED 





or assistant superin- 
tendent on high tension line work, tower 
or pole, 18 years’ experience. PW-415, 
Electrical World, Tenth Ave. at 36th St., 
New York. 

ASSISTANT to general manager or 
superintendent ; electrical engineer. Con- 
struction, operation, maintenance steam 
power plants. Minor executive experience. 
Knows _ Spanish. PW-362, Electrical 
World, Tenth Ave. at 36th St., New York. 


AS assistant superintendent or 
foreman, substation or line work. 
nical graduate. Now employed as gen- 
eral foreman by large power company. 
PW-429, Electrical World, Tenth Ave. at 
36th Street, New York. 


AS assistant superintendent or general 
foreman, 20 years’ experience in con- 
struction of transmission and distribu- 
tion lines. American; speak Spanish ; 
go anywhere; available now. PW-431, 
Electrical World, 1600 Arch St., Phila- 
delphia, Pa. 


COMMERCIAL er, manager desires 
connection, has handled power and light- 
ing sales, merchandising, rate studies, 
public relations and advertising, 
operating experience. Age 31. PW-419, 
Electrical World, 1600 Arch St., 
delphia, Pa. 
GRADUATE electrical engineer experi- 
enced in executive work; test and repair 











of meters, batteries, small motors, and 
automotive equipment; wants position, 
anywhere. Age 39. Single. PW-424 


Electrical World, 7 So. Dearborn St., Chi- 
cago, Tl. 


\ULULEREGOEORODOROSEGADOUAGUEOEOOOEGOREODOOREOEROGOGEOOEROCOGEODGHGUROUROOESOEGEEGOROOESORGGROCESEEEeER 


TECHNICAL SERVICE 
217 Broadway, New York, N. Y. 


ath 


Specialists in 
TECHNICAL PERSONNEL 


SUNCUOONOUGAOGOLEDEAEOAOEAOGAASAOOONOGOORAGOOUDSNOSEUODAUDSUSAAOSBOSSIGGROSESSSSOOSSSAOSAARERSAECSESS 


Tassssncceesssececenersssessseecesseney 


prevevvecnsnnunnenssennnnnnnnnononnet 


GRADUATE electrical engineer ; 


GRADUATE electrical engineer, 


EXPERIENCED 


MANAGERIAL 


a 





POSITIONS WANTED 





CIVIL engineer, 29, six years’ responsible 
charge power plant and transmission line 


construction and engineering, seeks public 


utility connection, with ultimate aim of 


property management. PW-401, Elec- 
trical World, 1600 Arch St., Phila., Pa. 





12 years 
construction, operation, maintenance 
steam power plants. Installation, meters. 
Speaks Spanish. Go anywhere. Minimum 
$3,600. PW-361, Electrical World, Tenth 
Ave. at 36th St., New_York, 


age 36, 
single, executive ability available for re- 
sponsible position with public utility, 15 
years’ varied technical and commercial 
experience with large gas and electric 
companies on general engineering, power 
sales, statistics, operation and construc- 
tion. PW-422 Electrical World, 7 South 


Dearborn St., Chicago, IIl. 


am your man, American, single, age 
forty-two, twenty years on d.c. and a.c. 
winding, single phase, split phase and 
repulsion induction and polyphase, arma- 
tures, commutators, production and re- 
pair work. Twelve years as foreman; 
want this kind of position. Efficient, 
reliable, know how to get results. Best 
references. Will go anywhere, 60 days 
trial. W.H. Johnson, Box 809, Troy, N. Y. 


tester, with technical 
education, desires a change of employers. 
Capable of testing all electrical power 
equipment including relays, polyphase 
meters, demand meters and instruments. 
Experienced in overseeing testing, re- 
pairing and _ application. Capable of 
analyzing abnormal behavior of electrical 
apparatus. Has been with present 
employer for a long period. PW-435, 
Electrical World, 7 So. Dearborn Street, 
Chicago, Tl. 


executive familiar 
operating, accounting, statistical, new 
business, public relations, development, 
and construction desires connection with 
good operating or construction company. 
Know electrical, gas and railway work. 
Can promote harmony within and with- 
out, Age 44, married. R. E. Torrance, 
Eau Claire, Wis. 


with 


OPERATOR, 6 years’ experience in oper- 


ation of 10,000 kw. steam station, wants 
new connection. Three years college elec- 
trical engineering course; graduate 
General Electric Engineering School. 
Married, 2 year old son. Will go any- 
where living conditions are healthful— 
prefer South or West. References present 
employers. PW-443, Electrical World, 
Tenth Ave. at 36th St., New York, 


eh St 
PUBLIC utility executive seeking new con- 


nection offers nine years’ experience in 
construction, operation, accounting and 
management of isolated and holding com- 
pany properties. Will guarantee results 
with investment. PW-441, Electrical 
World, Tenth Ave. at 36th St., New York. 


SHIFT-ENGINEER 100,000 volts English 


company, experienced construction branch 

Germany, speaking five mean idioms, dis- 
osable for South America. Pays voyage. 
ox 1104, Tampico (Mexico). 


YOUNG man, age 19, with technical train- 


ing in electrical drafting, desires a nosi- 
tion. PW-430, Electrical World, Tenth 
Ave. at 36th Street, New York. 


SeeeRRELAL ESLER aaa aaa Tne ene TT Ieee IIIO NS 
: 


UTILITY MANAGER 


Now employed, desires a new position, 


PW-384, Electrical World 
1600 Arch St., Philadelphia, Pa. 
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SRURDROEAGUSGORGEOOOONGUEOEROOROEROEGGUGDONGORGOUROSGDASUDEEESGOGOU OOO USOEDLOGOROERD OGURA DOSOGASGGAGOLEROSORESGAORSEASEGSSSOHOOSOOTEGTESOSOSSGSOSAEOOEDOSDEGONROASONEOUSRSaRSsoRsenaeEeeeesoens: 





SURDOCREOGEEEEORGEESeccecesecereees, 


128 





SALESMEN WANTED 


Junior Sales Engineer 

Central Station Eastern city 500,000, as 
assistant on power sales and _ service. 
Desire recent E.E. graduate with about 
one year test course, some general selling 
experience, pleasing apparance and 
personality, a hustler willing to work and 
learn, Excellent copay for the 
right man. Write full details and salar 
expected. SW-433, Electrical World, 
Tenth Ave. at 36th Street, New York. 


Lighting Sales Engineer (Junior) 
Eastern Central Station wants live hustler 
of good appearance and pleasing person- 
ality, able to make commercial lighting 
layouts and sell ideas. Should be recent 
E.E. graduate with special knowledge of 





lighting. Selling or commercial ex- 
perience of at least one year very 
desirable. Write full details and salar 
expected, to SW-434, Electrical World, 


Tenth Ave. at 36th Street, New York. 








REPRESENTATIVES WANTED 





High-Class Electrical Sales Representatives 
wanted by the undersigned who are man- 
ufacturers of carbon, graphite, electro- 
graphitic and metallic brushes for motors 
and generators, also general line of car- 
bon specialties. Exclusive rights given 
to each of territories on liberal straight 
commission sales proposition. Specify in 
detail past engineering and sales experi- 
ence. Application by letter. Pure Car- 
bon Company, Wellsville, N. Y. 

Agents Wanted 

We have real live agency proposition for 
live wire agents in the Middle West, 
South, Western New York and Western 
Pennsylvania, to handle our line of car- 


bon, carbon graphite, graphite, electro- 
raphitic an graphite metal brushes. 
f interested write for particulars. 


Electro-Nite Carbon Co., 308-10-12 No. 
4th St., Philadelphia, Pa. 


REPRESENTATIVES AVAILABLE 


Manufacturer’s Agency Wanted, New Eng- 
land States 

By executive now employed in New York 
City. Applicant’s acquaintanceship and 
experience electrical trade in this section 
of the country will make connection 
profitable. RA-438,- Electrical World, 
Tenth Ave. at 36th Street, New York. 


BUSINESS OPPORTUNITIES 


Partner Wanted 
A-1 competent to manage good going re- 




















pair — Investment $4,000. Good 
salary. ood possibilities for the right 
man. Don’t answer if you have not the 


above amount. BO-394, Electrical World, 
Tenth Ave. at 36th Street, New York. 


PATENT ATTORNEY 


Patent-Sense. Valuable book (free) for in- 
ventors seeking largest deserved profits. 
Write Lacey & Lacey, 768 F St., Wash- 
ington, D. C. Established 1869. 








EDUCATIONAL 


Bliss Electrical School 
Condensed course in electrical engineering. 
Complete in one year. For men of char- 
acter, ambition and limited time. Theor- 
etical principles and practical applications 
of electricity. Mathematics, steam and 
gas engines, mechanical drawing, exten- 
sive shop work. Construction, installa- 
tion, testing. Fireproof dormitories, din- 
ing hall. laboratories, shops. Established 
1893. Send for catalog. 539 Takoma 
Ave., Washington, D. C 


W4N TED—New Electrical Specialties which can be 
made and Sold in Quantities— 


through Electrical Supply Jobbers and Dealers, to factories, hotels, apartment houses, 


homes, etc. Something that is either a current consuming device itself or which would be 
desirable and convenient or economical for use with them, 
inventor or owner must send 
patent if any has been obtained, or a copy of patent applications—a working model of 
the invention—cash price of all of the rights to the invention. 
author of this advertisement has been in business nearly thirty years; 


or patentable. The 


national sales organization, and is well 


P. &. 
the date that you conceived the idea. 


edge and belief the invention is yours. 


and favorably known to the publishers of 
‘Electrical World.”’ Send your replies to BO-412 ‘Electrical World,” Star Bidg., St. Louis, Mo, 


In case you have not applied for a patent on your invention, the advertiser, suggests that for 
your own protection, you make drawings and write out a full description of your invention together with 
Have these papers made in duplicate and have two people who 
know you appear with you before a notary public, and witness the fact that to the best of their knowl- 


Send the duplicate copy of this affidavit to the above address, and it will be transmitted to the Advertiser. 


If interested, you will receive a letter from them; otherwise, they will return your papers and model. 
ADAAAASAADEDOAROSADOAAASAOSSAULSOOAOSOSALOSASASOSSOGAGADOCAAGDAODNOGNOANOOSOOEDGSODONASRASOONUCOUOSOGESOSEGSUROGASOOSAEDOROOLSOEAOCUIONISCOSRORSOGEOUSSOOSDOEAESAOSSOSEA SONA E AGA SEOEDNENDEDEEALLSNSeS DORs 


The device must be patented 
complete description—a copy of 


The Company that is the 
has an inter- 


a ADESUUDEGUSGUDOUUSOSEUECT DEGEESEESESeEO EOC EES EeTE 


Equipment wanted ads on page 128 
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HONESTLY REBUVILT | 


LIQUIDATING 


OUR LARGE STOCK 
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4 L.IHEMPHILL & CO. EPR, 


LECTRICAL ENGINEERS AND EQUIPMENT / 


801-807 Williams St. NorthBergen, N 





MOTOR GENERATOR SETS 


300 kw. 250/500 v. 3 ph. 60 cy. 2300 v. Westing 
house synch. motor generator set. 

1— 200 kw., 600 rev ., 125v., G. E. gen. dir. conn. to 
200 kw., 3 ph., 60 cy. 440 v. westghse. syncnron- 
ous motor, complete. 

1—250 kw. 250 v. G. E. Generator 3 ph. 60 cy. 
2200 v. synchronous motor. 

1—150 kw. 250 volt Elec. Dynamic with synhcron- 
ous motor. 

1—125 kw. 250v. Westinghouse synchronous gen- 
erator motor set. 

1—100 kw. 250 v. D.C 2300/440 A.C.G.E, syn. 
motor generator set. 

100 ae 250 v. Gen. 900r p.m 2200 synchronous 
motor. 

1—75 kw. 250 v. Generator 3 ph. 60 cy. 2200 Vv., 
synchro nous motor. 

1—37 \4-kw., 900 rev., 110 v., D.C., on same base 
with 60-hp. Lincoln, 220 v., sq. cage motor. 

10-20-25-40 kw. 125 v. Exciter Sets. 

10-20-30 kw. Balancer Sets 

7—4} H.P. Battery Charging Sets. 


TURBINE 
1—400 kw. 3600 rev. 3 ph. 60 cy. 2300 v. Allis- 
Chalmers Barometric Condenser. 


ENGINE GENERATOR SETS 

1—200 kw. 250 v. D.C. Gen. connected to Allis- 
Chalmers 18x36 right hand Corliss Engine. 

1—150 kw. 200 rev. 125/250 v. 3 wire G. E, 
engine type (generator onl 

1—100 kw. 125 v. 2 wire Be. Westinghouse 
R.H. gen. conn. to Harrisburg std tand. cud. 
11x18x13 engine 275 r.p.m. complete. 

1—75 kva. General Electric. 257 r.p.m 3 ph. 
J cy.. 440/2300 v., dir. conn. engine generator 
sets. 

1—60 kva. G. 300 rev. 240 v. dir. conn. to 
ws 13212 engine. 

1—40 kw. 250 v. D.C.. West.-Lycoming-simple 
325 r.p.m. complete. 

1—30 kw. 125 v. D.C. Gen. Elec. Marine Set. 
305 r.p.m. 


TRANSFORMERS 


3—75 kw. Maloney transformers R.E. single phase 
60 cy. oil cooled indoor—2200/220-110 v. NEW 


ROTARY CONVERTER 
1—300 kw. 259 v. D.C 900 rev. epd. wound 3 phase 
60 cycle, “440 v, Westhse. Complete. 


Generators 


Motor Generator Sets. 


Electric Hoists. 
Switchboards. 
Synchronous Motors, 
Starters. 
Compensators. 


FOR CASH 


Incorporated 
Pittsburgh, Penna. 


ELECTRICAL MACHINERY | 


EUAUUELAAEAUAAUADALAUADEAAASUALEAEOEADUEREOLOEOEOLOLEUOUAUACAGAUUOEUUUEOERESEEC ECE TOAPEEAEE 


A.C. and D.C. Motors. 


Switches and Supplies. 


PRICED TO SELL QUICKLY 


WE SOLICIT YOUR INQUIRIES 


WIRE—PHONE—OR WRITE 


Miller-Owen Electric Co. 





Telephones: Palisade 2600-2601 
A. C. GENERATORS 


No. Kw. Rpm. Volts Ph. Type No. 
1 300 450 2300 ; OB. 2. 1 
2 150 600 220/440/220 3 Wagner i 
1 125 600 2300 3 G.E. i 
2 100 900 2300 3 G.E. P. 

1 75 900 2300 3 GE. 3 
1 50 1200 220/440 3 GE. 


A. C. MOTORS—25 CYCLE, 3 PHASE 


No. Hp. Volts Rpm. Type 
1 125 440 480 Westg. CCL 
2 150 440 480 Westg. CCL 


A. C. MOTORS—3 PHASE, 60 CYCLE 


= 
° 


No. Hp. Rpm. Volts Type ; 
1 500 360 220/440 Westg. HF. sl.rg 1 
1 400 450 2200 G. E. synch. 1 
1 300 300 2200 Westghse. synch. 3 
1 250 600 440 G. E. ATI, PB 1 
1 200 600 2200 Westg. C.'W. 1 
6 200 514 2300/440 G. E. synch. 1 
1 180 400 440/2300 Burke sl.gr.3brg. 1 
2 175 600 220/440/2200 Wagner synch. 1 
1 150 900 2300 G. E. synch 1 
1 150 600 2300 G. E. synch 1 
1 150 600 2200 Westg.sq. cage. 1 
1 150 600 2200 G. E. MT. sl. ring. i 
1 150 600 2200 G.E. sl. ring. 1 
1 150 1200 220 Elec. Machy. syn. 1 
1 100 257 2300 G. E. synch. 1 
1 100 900 2300 G. E., synehr. 1 
1 75 600 220 G. E. sq. cg 1 
1 75 720 220 | Westg., C Ww. 1 
1 75 490 440 Allis-C hal. 8. R. 8 
1 75 1800 2200 G. E. sq. cage. 1 
1 75 900 2200 G.E = 1 
1 60 1200 220 G. E. el. rg. 1 
3 50 900 220 g- e a Y cg. 
1 60 900 2200 
1 650 1200 220/440 Weares sl. rg. 
1 40 1700 220/440 Westg. sl. rg. 
1 25 # 1200 440 G.E. K 
1 26 900 220 West C.S8. 
: > 900 220 Westg. HF. 1 
1 7% 900 220/440 G.E. MT. 1 
2 1800 220/440 G.E : 
(2 Phase Motors on request) 2 


Power 


built 







get what you 
Will quote wi 






equipment. 














Lot of 3 phase, 
60 cycle, 220/ 
440 volt Motors 
from 2 to 25 
H.P. Will buy 
quick if price is 
right. 








SUA RAN TEED ! 
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D. C. GENERATORS—250 VOLT 


Kw Rpm. Type 
75 450 Diehl 
50 600 Westg. 
30 1000 Westg. 
21 1250 Sprague 


(Smailer stzes on request) 


D. C. GENERATORS—125 VOLT 
5, 10, 20, 22, 35, 50, 75, 2-100 kw. 


D. C. MOTORS—230 VOLT 


H Rpm 7 
150 1100 West. S 
100 625 Westg. type Ss 
90 470 G.E. C 
80 500 Allis-Chalmers 
75 475 Westg. type S 
50 560 Westinghouse SK 
50 200 Diehl 
50 650 Sprague 
40 400 Dieh! 
40 1300 Diehl 
35 200 Diehl 
35 700 Cr. Wheeler 
35 420 Dieh 1 
30 500 Dieh! 
25 600 Sprague 
20 665 Diehl 
20 200 Diehl 
20 900 Diehl 
15 1050 Cr. Wheeler CM 
10 375/750 Westg. S var. sp. 
10 1350 Rochester 
7% 1150 Sprague C 
5 1200 G. E. RC 
3 1200 G. E. CVC 


(Smaller sizes on request) 


D. C. MOTORS—125 VOLT 


20 650 G.E 

15 775 SK Westg. 
5 700 Diehl 

3 1100 G.E 

3 1700 G. E. 





“Everything in Electric 


Machinery” 


guaranteed equipment. 


3 AVE time and money. Buy re- 


Just as good as new—and you 


want when you want it. 
th pleasure on the small- 


est motor or the largest, complete plant 


WATCH FOR OUR SPECIAL OFFERINGS EACH WEEK 


WANTEDY 


SPECIAL—7> fF 


General 
Electric, Type MT, Slip 
Ring Motor, 3 phase, 60 
cycle, 220/440 volt, 720 r.p.m., 
complete with base, pulley 
drum controller and starting 
resistance. 

Price—f. o. b., 
Philadelphia—$750.00 


Hundreds of Other 
Motors and Generators. 


Remember, we will buy your surplus. 


R. SCHEINERT CO. 
PHILADELPHIA 


HUQUUUANOUUNONUUNONUUNONOUEONOUEG00U000008000000000080000000000008000000000800000000000008400UU40REUUEEOOUOEOAOUOOAUEOOOUEOOUOCOUOEOOOUOOGOOEOOUuEOOOUREHUG LA 


VOL. 88, No. 


Electrical World 












SRMUURGCHEOEGNGEAEAAUAUOEAEOEOEOAUAALOEOEAEAOAAAUOEUEOEAEUSAOUAOOEOEOEGAGSUOUEUEOELEUOSOOOOOORRDOOELEOUOELEDULADAEUEGECUOOCGEUADETADUEUEOEUAGADOEOEO EGET ED EUEED ES 


AUAULAAUAEEAURUORSEEOLOEORUEENCOROGSAUOOOEOUGEORSEAEUORNARNDUOEOOOGEROEAACERGEUODEROEENSUELUGEUONUROREOUUOEUGRERDEUGEEUDEOOGOREERUGUCUUUEROUUEEROUEOOUEERUUGEOEEOO DS CURUOEECUORUUEOEOEEOGEEOEEEUDEOUEOOUEOGO DOCU SEOOSEROOEOEOESUEEES 














SEPTEMBER 25, 1926 


Electrical World 





hy. Volts 
200 220-440 
150 2200 
150 550 
150 220/440 
150 220/440 
100 2260 
100 2200 
100 440/220 
100 550 
100 440-220 
100 440 / 220 
75 220/440 
75 550 
75 2200/44° 
50 440/220 
50 550 
50 440 (220 
50 440-220 
35 440/220 
35 550 
20 220/440 
15 220/440 
15 220-440 
10 220-440 
7% 220-440 


BU 





© 


ators 
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175 115 

125 230 
60 220 
55 115 
50 115 
50 220 
40 220-550 
35 220 
35 550 
30 220 
30 230 1 
30 230 
25 230 


Slip Ring Motors 


SEARCHLIGHT SECTION 





STEPHEN HALL & CO. | 


Incorporated 


E 


Speed Make 
600 Westinghouse 
600 Genera | Electric 
600 Genera | Electric 
600 Genera | Electric 
720 Genera} Electric 
600 General Electric 
720 Genera |} Electric 
720 Genera | Fiectric 
720 Genera | Electric 
600 Genera! Electric 
900 General Electric 
900 Genera | Electric 
900 Genera | Electric 
720 Genera | Electric 
514 Genera ! Electric 
900 Genera | Flectric 
900 Genera 1 Electric 
600 General Electric 
900 Genera | Electric 
900 Genera! Electric 
900 Genera! Electric 
720 General Electric 
900 General Electric 
1200 General Electric 
900 General Flectric 


rv 


545 


t 
50 


General 
Westing house 
Westing house 


DIRECT CURRENT MOTORS 


Electric 


Allis Chalmers 


Westinghouse 
General 
Westing house 

0 General Electric 


Electric 


General Electric 


General Electric 





8 


Crocker-W heeler Interpole 
Crock er-W hecler H 
Westing house 


CLB 


SK 
8 


Ss 

DL 
s 
RC 
RC 
RC 


Cc 





Squirrel Cage—3-phase, 60-Cycle Motors 


150 2200/440 720 
125 2200/440 720 
100 440/220 720 
100 440-220 900 
75 440/220 600 
75 440/220 720 
60 440 ‘220 720 
50 440/220 900 
50 220/440 1200 
40 440/220 900 
35 440/220 600 
35 5A 900 
35 220/440 900 
30 220/440 1200 
25 440/220 900 
25 220/440 720 
20 220/440 900 
15 220/440 900 


DIRECT CURRENT GENERATORS 


Kie Volts Speed 
200 25 600 
135 125 250 
50 125 850 
45 125 975 
12 250 600 
6 125 300 


LEPHONES: New York Direct Wire: Rector 3891; HOBOKEN 3750 


New and Used Electrical Equipment—Condition Guaranteed 


3-phase, 60-Cycle 






: as and Adams St's, Hoboken, N.J. | | 





Ready to Ship 


SYNCHRONOUS MOTORS, 3-PH., 60-CY. 


General Electric K g 
General Blectric K 300 2200 450 Elec. Mchy. 3 bgs. 
General Electric K 
General Electric K ALTERNATING CURRENT GENERATORS 
General Electric K 1—200-kw., 720-r._p.m., 2300-volt, 3 i , 
. 7 : ; < “* 2 - - , oph., 60-cy 
Generes eet ar General Electric type TRB with belted exciter. 
Jeners ‘le Fe 
General Electric K 1—150-kw., 600-r.p.m., 2300-volt, 3-ph.,. 60-cy. 
General Electric K General Electric type ATB with belted exciter. 
Genera! Electric KT 1—75-kw., 900-r.p.m., 2300-v., 3-ph., 60-cy. Gen. 
General ere K Elec. Type ATB, with belted exciter. 
aeeeenl Sct : 1—30-kva 1200-r.p.m., 2300/440/220, 3-ph., 
General Electric KT 60-cy., Westinghouse with belted exciter. 
General Electric KT i AM 
General Electric K TURBO-GENERATORS 
General Electric K 2—500-kw., Westinghouse, 2300/550/440-volt, 
General Electric K 3600-r.p.m., 3-ph., 60-cy. turbo-generators, with 
barometrte condensers. 
1—125-Kva., 240/480 /550-v., 3-ph., 60-cy., 900 
Make Type r.p.m., Westinghouse revolving field A.C. 


Crocker-Wheeler Interpole 


Generator with direct connected exciter, geared 


Wertinghouse Interpole to a Westinghouse non-condensing 7200 r.p.m. 
Westinghouse SK turbine. . 9 

General Electric CLB 1—125-kw , Allis-Chalmers, 240-v., 3-ph , 60-cy., 
Westinghouse SK 3600-r.p.m., connected to Terry Steam Turbine 
Westinghouse SK with direct connected exciter. 


TRANSFORMERS 
3—General Electric type H, form KDD, 100 kva., 


6600-—13,200 


vo 


It primary, 


ondary, single phase, 60 cycle. 
MOTOR GENERATOR SETS 


1—220-kw., 250-v., 514-r.p.m., 
Generator connected 
3-ph., 60-cy. 


1—75-kw., 
Type DLC, 


220 /440-volt., 


125-volt, 


to 
motor 


230-460 volt sec- 


Westinghouse D.C 
300-kva., 2200-volt, 
Westinghouse syn 


900-r.p.m., General Electric 


Generator connected to 110-hp., 


Form K motor. 


3-ph., 60-cy., General 


Electric 


If your requirements are not listed, write us, as we do not attempt 


a 
£-¥. 


= 
fs 


Foo We has 


‘2 fat y Oy er 


MOTOR BARGAINS 


New and Used 


Hp 
300 
200 


150 
150 


Hp 
120 
100 


Large stock of Motors from 


and Motor 


Make 
Allis-Chal 
Fair.-Morse 


SLIP RING 
P 


Selected Bargains 


3 
3 


60 
60 


MOTORS 
Cy. 


Volts 
220/440 
220/440 


Rpm. 
870 
600 


Others down to \h 


hp 
SQUIRREL CAGE MOTORS 


G.} 


G.E. (K.T.) 


3 


25 


60 


Others down ws 3 


DIRECT CURRENT M 


Make 
Sprague (C.) 
Sprague (C 

Others down ia \% hp. 


Generator Sets 


Americas Used Transformer Clearing, House 


of 


) 


1% to 300 hp. 


all 


375 
870 


440 
2200 


hp. 
AOTORS 
Speed 
450. 900 
550/ 1100 


Also Gener- 
characteristics. 


L. J. LAND, 207 Centre. St., N. Y. C. 


212 Walnut Street 


TRANSFORMERS 


We carry a stock of approximately 2000 transformers of a total capacity of about 85,000 kva., in sizes from 
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kw., 
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1—35-kw. Westinghouse, 125/250-v., D. C., 1200 


r.p.m., 3-wire, connected to 7200 r.p.m. West- 
inghouse geared turbine. 


ENGINE GENERATOR SETS 
1—75-kw., 250-125-v., 265 r.nm., 3-wire Westing- 
house connected to 13x12 Harrisburg Engine. 
1—37 \4-kw., 125-volt, 300-r.p.m., Westinghouse 
1.C. Generator direct connected to 10x10 
Harrisburg engine. 

1—30-kw., 250-volt, 300 r.p.m. General Electric 
D.C. Generator direct connected to 10x10 Ames 
centel crank engine. 


to list our entire stock. 
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TURBO GENERATORS 
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1—6000 6600 volt, 3 phase, 60 cycle, 3600 r.p.m., General 
Electric condensing type. Only 5 years old. 

1—1000 kw., .80 P. F., type ATB-2-1250-3600, form T, 3600 
r.p.m., 3 phase, 60 cycle, 2300 volt, General Electric to 1000 
kw. Curtis turbine. 

2—690 kw., (750 kva.) 3 phase, 60 cycle, 3600 
General Electric: 1—480 volts: 1—2300 volts. 

2—300 kw., (375 kva.) rigid frame type General Electric, 2300 
volt, 3 phase, 60 cycle, 3600 r.p.m., condensing type. 

1—250 kva., Unused, 220 volt, 3 phase, 60 cycle, 3600 r.p.m., 
Allis-Chalmers to a Moore condensing type turbine and direct 
connected exciter. 


r.p.m., NEW 


Engine Driven 
All Descriptions. 


Very Large Stock Transformers, Turbines, 
Units, Motor Generators, Motors, Dynamos. 


George Sachsenmaier Co. 
930 N. Third St., Philadelphia, Pa. 


Cincinnati Ohio 


1 to 1000 kva. and from 110 volts to 66,000 volts. 


the best and guaranteed as such. 
transformers! 


Send for our monthly bulletin, showing complete lists of transformers on hand, 
and our prices for rewinding transformers. 


WE BUY MODERN TYPE TRANSFORMERS—ANY SIZE—ANY QUANTITY 





We specialize in the rewinding and repair of transformers, any size and any specifications. All work positively 
We will show you a saving of from 30% to 60% of the cost of new 
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Large quantities of Pipe Fittings, Office Equipment and 


3 Locomotive, 1 Auto, 3 Travelling and 2 misc. Cranes St abeshan oui tie Saale 


i i i i 8 ; Tables, Planers, Hydraulic 
A INERY including Blower, Cutter, Drill Presses, Grinders, Lathes, Saws, Saw ’ , Hy 
MACH Presses, Turning Machines, Riveters, Slotting Machines, Boring Mills, Milling Machines, Con- 
crete Mixers, Hoisting Engines, Tractors, Scrapers, Pumps and Furnaces. 


ALSO MANY OTHER ITEMS 
The auctioneer for this sale will be Philip Smith, 259 West 70th Street, New York City. 


A SALE OF NAVY SURPLUS = | 
: d 
| @ AND SURVEYED MATERIAL et 
T By PUBLIC AUCTION T | 
' I at the Naval Ordnance Plant, So. Charleston, W. Va. ] : 
| oO at 10 a.m., 19 October, 1926 O : 
| N_ THE FOLLOWING MATERIAL WILL BE OFFERED: N | 
: Large quantity of electrical material including: 6 generators 189 electric motors from 2 to 400 H.P. and 210 Transformers. : 
i 100 Tons (approx.) Ferrous Metals 1 Steel Water Tank, 100,000 gal. capacity : 
| 7 Frame Buildings and 1 Shed 2 Electric and 1 Gasoline Locomotives i 


Catalogue 613-A contains all available details of description, Terms of Sale, etc.; and may be obtained 
from the Supply Officer, Naval Ordnance Plant, So. Charleston, W. Va., or the 


CENTRAL SALES OFFICE, Navy Yard, Washington, D. C. 
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See ee ee ee a eee nena ee ee 


_Employment “Opportunities” 


JOBS and MEN—For Plant and Office: Technical, Executive, 
Operative and Selling: See “SEARCHLIGHT” 


Equipment “Opportunities” 


TO BUY, SELL, RENT and EXCHANGE—Used and 
Surplus New Equipment and Material—See “SEARCHLIGHT” 


Business “Opportunities” 


OFFERED and WANTED—Contracts, Capital, 
Plants, Properties, Franchises, Auctions—See 
“SEARCHLIGHT” 


For “Opportunities” of every kind: “Think SEARCHLIGHT First!” 0103 
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TRANSFORMERS MOTOR BARGAINS 


1—125 hp. Gen. Elec. RC-17, interpole, 900 r.p.m. 

1—125 hp, Crocker-Wheeler, CCD, comp’d, 450 r.p.m. 

1—100 hp. Sprague Elec. D, comp’d, 425 r.p.m. 

1—90 hp. Gen. Elec, DLC 205, interpole, 850 r.p.m. 

1—75 hp. Westing. SK-160, 850 r.p.m. 

1—65 hp, Westing. SA, 600 r.p.m. 

2—50/65 hp. G. E. RLC-206, 300/900 r.p.m. 
1—50 hp. Westing, SK-140L, 975 r.p.m. 
2—50 hp. Westing. SK-160, 565/1130 r.p.m. 
1—40 hp. Westing. SK-130, 950 r.p.m. 
2—20 hp. Westing. SK-90, 1100 r.p.m. 
6—15 hp. Westing. SK-100L, 500/1500 r.p.m. 
6—11% hp. Westing. SK-90, 500/1500 r.p.m. 


Motors—Generators—Transformers and 
Other Electrical Equipment 

151 W. 18th St. 

BelyeaCo., Inc. 2. Yor cig 
REBUILT—GUARANTEED 















60 CYCLE 


= 
E 
3—1000 kva. Westgh. 6690 vs. prim. to 2200 vs. secy. = 
3—500 kva. Gen. Elec. OISC, type H, 11000/10725/10450/10175 vs. prim to = 
2400/2200 vs. secy. = 
3—400 kva. Ft, Wayne 11000 vs. prim. to 220/440 vs. secy. E 
3—333 kva. Fort Wayne, General Electric, type H, 13200/6600 vs, prim £ 
with taps for 12870/12540/12210/11880—to 2300/4000 vs. secy. = 
3—200 kva. Gen. Elec. 11500 volts prim, 2200 vs. secy. 
3—150 kva. Gen. Elec. 11000/22000 vs. prim. to 550/2200 vs. secy. 
3—150 kva. Gen. Elec. type H, 22000/20020 vs. prim, to 2300/1150 ys. secy. 
3—150 kva. Gen. Elec. 2200 vs. prim. to 120/240 vs. secy. 
3—100 kva. Gen. Elec. type H, 13800 vs. prim, 230/460 vs. secy. 
3—100 kva. Westyh. 6600 vs. prim. to 2300/2000 vs. secy. type 8.K. 
4—100 kva. Westgh. 6600 vs. prim, to 440/220 vs. secy. 
= 
= 
nes 


ARCHER & BALDWIN, Inc. 


126 Liberty St., New York City 
Telephone—Rector 4025 
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We make it more 
economical to 


REBUILD 
than 
REPLACE 


Many public utilities have 
economy in transformers by 
rebuilding service. Instead 
your old transformers send 
Let us show you how we 
formers as good as new 
save money for you. 
experts, 
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found new 
using our 
of replacing 
them to us. 
rebuild trans- 
and how we cin 
All work is done by 























We 





rent, buy and sell transformers, 





Use our repair service for quality results. 





Write for booklet. 
eral Electric and 
formers in a wide 


It lists rebuilt 
Westinghouse 
range of sizes. 


Gen- 
trans- 





W. N. ALBERTSON & CO., Ine. 
Est. 1910 

Engineers—Operaters—Maintenance 

Genera] Offices: First Wisconsin National Bank Bidg., Milwaukee, Wise. 


ALBERISON 


TRANSFORMER SPECIALISTS | 
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SUEOOUEDODEOODEOENOSAUOROONAOEODONAULODDEOEUOONCEDUCESOGOOSEOORODEROREOUEOOROAGEEOEGOORUOROEROGAOORESORNEE 


MOTORS 
General Electric, 25-hp., 
600 r.p.m,. motors 
G.E., 514 r.p.m. used motors. 
G.E., 720 r.p.m. used motors. 


Dealers Offers Invited 
MILL SUPPLY COMPANY, Troy, N. Y. 


OCUSOROOUEOOSESEOAEAROEOEAEDEGARSGA OGRE OA GURURORGEDEEEDEDOGOROACECROUGOEOSUREROERORUGURERORGEOERERERORE 


| 


30—New, 
60-cy., 
2—50-hp., 
3—75-hp., 


3-ph., 





DeNeNEeeeeeeUaceeeensneeeeucnsureneccnenes 


208 Centre St., 





Sonusencenecnccnencceucneces 


POUUDONOUSOOSOAGOSADAAOESEROEEAOSDERSEASADOEOROOUASROGOOEORAEOEOUEBODSAGGRGEOARERODOROREOERI OREO EOEAGEAE 


sunenennan. 


FOR SALE 


i—Hughes & Phillips Corliss Engine, 
150 hp., complete. 


Automatic 
270 r.p.m., 
electric power. 


1—Reeves 
speed, 


Engine, high 


struction, 
direct drive for 


of our system. 


1i—Gem Electric Generator, continu- 
ous current, type MP., 270 r.p.m. 


1—Westinghouse 


Generator, direct 


current, type L, 800 r.p.m. 220 SMD. 


formers. 
3—K-32, 45,000-v., 


1—Westinghouse door type 


Generator, direct 


SULONEEAESESENEADAUAOUOEOUOOOEENSEANUAUOOOODODOOOOOSUSECUSUOONEREEEOUULOGUOUSEEDEREOOOOAOSEOOOOOURRERERERHEREROETOOROOEEHOEOREENEHEE 


Queens Point Realty Co. 
857 4th Avenue, College Point, L. 


Phone Flushing 2543 


: 1—3-panel Switchboard, direct current, 
: is %. 


’ 
yennssuscanvsnnvannnveseonuvssevnnnenoussnenustogggouasonnonsononssonvussnusnensnvsnnenuenteqgusneggussnanuasemnnassquussnqqgunnsqqgyyaqqqqsusqqquuyuiniaanill 
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4—25 Kw. Gasoline 


Generator Sets 


Never used. 
Also 2—used about 
Very big bargain. 


Nathan Klein & Co. 
New 
TOROOUAEREAOLELORGLOGHRGEOOEROEDSEOREOGRRROSCRSERAESEADCALCOAREROCICRRAOERRRRRRRRORERRERORDeRReEEeREeRaeRe 


Noceenscccnccccccconssscuacconsssnavansesocscscecncoousscsccnsonseuenccscecascsccucuesscesssepasso east. 


Tt HIS EQUIPMENT | 


is made available as a re- 
sult of changes in con- | 
due to enlargement 


All in First Class Condition. | 


Write for full particulars and prices. 


TRANSFORMERS 


38—Indoor type OA Westinghouse 60/ 


37,000-v. current trans- 


80/160 
current transformers. 


The Milwaukee Electric 
Railway and Light Co. 


Publie Service Building : 
Milwaukee, Wisconsin 


~] 


=) 12 
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Take Your Pick of These 
25 CYCLE ITEMS 


Offered at 
BARGAIN PRICES! 


—200 hp. General Electric Synchronous (self-starting), 
2300 volts, 500 r.p.m. Bare $1000.00 each. 

—200 hp. Westinghouse Slip Ring, Type CW, 3 bearing, 
750 r.p.m., 440 volts. Complete $1000.00 each. 

1—200 hp. General Electric, Form L, bare, 500 r.p.m., 

2300 volts. $800.00. 

1—150 hp. Wagner Sq. Cage, 750 r.p.m., 440 volts. 
plete $600.00. 

1—120 hp. Allis-Chalmers Slip Ring, 750 r.p.m., 440 volts, 
crane type. Complete $600.00. 

2—100 hp. Allis-Chalmers Slip Ring, 750 r.p.m., 440 volts, 
crane type. Complete $550.00 each. 

1—100 hp. General Electric Sq. Cage, 500 r.p.m., 440 volts. 

Complete $550.00. 


4 


Com- 


Smaller Sizes in Proportion, 
Write for Catalogue. 


GUARANTEE 


We also specialize in CHANGE- All apparatus sold— 


OVERS. In the last three years new or used—carries 
we have made change-overs for . 

many large electric light and our guarantee against 
power companies. all Electrical and 


Mechanical defects for 
a period of one year. 
And we will repair or 
replace same, if such 
may occur 2t our ex- 
pense. BERGER Bros. 


(F. O. B. Rochester) 


BERGER 
ROTHERS 


91 St. Paul St., 
ROCHESTER, N. Y. 
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Variable Speed Motor 


70 Hp, 225/450 Rpm, 240 volt, D.C, Gen- 
eral Electric. CLC-120, Form B motor. with 
variable speed control panel, base and pul- 
ley. Good as new. 


V. 





30 days. 
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M, 






NUSSBAUS gE Cc , Jayne, 7 
York City USSBAUM & CO., Ft. Wayne, Ind 
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STEAM TURBOS 
15000 - 9375 - 4000 - 3750 


3125-2500-1875-1250 Kva. 


2500—KVA., BLEEDER .TYPE 


2—-New 625 kva. with Condenser and 
above 60 cycle 3 ph. 


2—New 1001 hp. Boilers 


ASME CODE 200-Ib. Never Erected. 
Trans. M. G. Sets and Large Motors. 


ROSS POWER EQUIP. CO. 


Indianapolis, Ind, 


amp., in- 


PTT Ppacecennncancnnnenecaniegy 








sueeene enenees: 
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The RANDLE 
MACHINERY CY. 


current, 900 r.p.m. ae eae or type, 60/120 Secnnnevensncenssnvecgusnesccncsvesusnssnesensueusesacsesoesoeseeocsncansvcssesesescssesssseesesesseseecenss 
é ° re ransformers. 

8—K-9, 27,000-v., indoor type, 150/ 
complete 300 amp. current transformers, sPOtonTennSRERESSSREERRRSDSTESSSOSORDSESSESSOSROSEREDSOUDESOSSSESESSESRDSRRDTUOUREERORDSDOSREEUOCSOEEDP 
Seow ; ; CHOKE COILS : 
4—Westinghouse Electric Motors, di- 6—37,000-v., 600 amp., hour glass = 
rect current, rheostat and switch- type choke coils. : 
3—50,000-v., 300 amp., hour glass i 
board complete. type choke coils. : 
1,000 ft. Steel Shafting, 114 in. and SWITCHES HAS FOR SALE : 
14 in. 1—K-24, 3 P.S.T., 300 amp., 35,000-v : 
° General Electric Co. oil switch. * —e et Gonseel Biectrie. | Type mC. : 
100—Steel Pulleys, all sizes. 1—K-32, 800 amp., 15,000-v., 3 P.S.T., Form PF, Retesy Converter. - 335-350 volte, J 
$ General Electric Co. switch three wire, direct current, 1200 r.p.m. with & 
| 2—F-3, 500 amp. 13.200-v.. 3 P.S.T. 3—80 kva., single hase transformers for 2300 3 
“a ae oil switches. . volts A.C, complete with switchboards and in- 3 
For particulars—write oe struments, All new material. : 


Pavennencecccensncencenccsenn 
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BARGAINS 


GUY MITCHELL’S 


RETIRING SALE 
916 N. Fulton, Balto., Md. 


Hoist, Crusher, Air 
Compressor and Dredge 


Motors 












H.P. Speed Ph.Cy. Type Volts 
450 585 3 60 SI. Rg. 440-220 
514 3 60 SI. Rg. 2200-550 
514 3 60 SL Rg. 2200-550 
1800 3 60 SI. Rg. 550 
‘800 3 60 SI. Rg. 440-220 
500 3 25 SI. Rg. 440-220 New 
750 3 25 SI. Re. 55 a 
750 3 25 BI. Rg. 440- 
235 3 25 Si. Re. 860-440-220 New 
200 214 3 25 G. E., Sl. 
Hoist, Nee 440-220 
Cpd. DC. 230 
3 25 SI. Re. 440-220 
25 Si: Re. 440-220 New 
25 SI. Rg. 440-220 New 
Cpd. DC. 230 
25 SI. Rg. 550-440-220 
5 25 Sl. Re. 550-440-220 
7 * Int. Pole 230 
g . 230 Sht. 
2— 20 1200 3 Go Sl. Rg. 440-220 New 
—15 715 3 25 Crane 440-220 
— 13 1200 DC. 230 Cpd. 
—10 715 3 25 Sl. Rg. 440-220 
— 15 1200 3 60 SI. Re. 440-220 
— 741200 3 60 SI. Rg. 440-220 New 
— 74% 1800 3 60 SI. Rg. 440-220 New 
— 7% 1200-450 DC. 230 
— § 800-1500 DC. 230 
— 2 1800 3 60 Sq.Cg. Vertical 440 
— 2 1200 3 60 SI. Re. 440-220 
— 1 1100 3 60 SI. Rg. 440-220 
2 1200 3 60 Je —. a 440-220 
1 1100 3 60 S.I. Reg. 440-220 
1 1800 3 60 Crewe 440-220 
1 1800 3 60. Allis-Ch. 440-220 
1 1200 3 60 Allis Ch. 440-220 
1 1200 3 60 A.C. 440-220 
8% 1800 3 60 G G.,, KT. 440-220 
% «61800 3 60 Wagner 440-220 
% 690 3 60 Richm’d Fan. 440-220 
yy 850 3 60 ILG. Fan. 440-220 
7% 1800 3 60 Imperial 550 New 
22 715 3 25 G.E.,Crane 440-220 


MOTOR GENERATOR SET 


150 KW. MG Set, D C. 230, with either 60 cycle 
220 v. or 25 cycle, 550-440 or 220 v. Sl. Rg. Motors 


MITT 


= 
a 
i 
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Denman eneenscnceeececcncncececesecascecnccenenececenseoosconenenesseees: 





COMPENSATORS 
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300 new, General Electric, push button z 
compensators. 25, 40 and 60 cy. Dealers i 
send for list, zi 
MILL SUPPLY CO., TROY, N. Y. 5 
Denventaaascceensccnse: sunenausaneneuneastannanannsnennassnsnesnenesnemneumnneenenemaneenenninlt 
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Transformers 
Special Bargains 


—1000 kva. Westinghouse, single 
4 phase, 60 cy., O.1.8.C., 13,200/ 


22,000 volt, Y primary, 
6600/2200 volt secondary. 


—700 kva. General Electric, Type 
HTH, 3 ph., 25 cy., O.1.8.C., 
6600/13,200 volt primary, 
440/220 volt secondary. 


Type HF, 
0.1.8.C., 
110/220 


—75 kva. Maloney, 
single phase, 60 cy., 
2200 volt primary, 
volt secondary. 


26 Cortlandt St., New York 


OAsheAsUOPOEROCROESELOGREDERERSGROEAESAEGASORDAE ERGO ED OOUORCEORERDCERERT ED DU SEEE DERE ED AA DELO REeEsOES 
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BOILERS 


2 
Toannnnnaneeconenseeseenensseensencocnencenensnsnseusnensoennceaseeesnsocscsnsenssnosasscnsesssccsaearee™ 


Fy 
5 
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qeevencncncnccnssnccnnencencosssccscssssonsoccecesoasesonsnsssecoonocsasouscucssoosocsscecsnccssineeees. 


PPPS 


and Generatoy's 


Mi 3 Ph., 60 Cy., 
220-240 V. 


1—10 hp. G. E., 3600 r.p.m. 
1—15 hp. Westg., 680 r.p.m. 
3—15 hp. G, E., 1200 r.p.m. 


LNCCNOPONenAsOeeLEASENeESESENeNeoNenoneceosseneseoeeenesenucseussonsonsonanesanseeseeeT 


Hnneeanencennececececcceuessscccnseecnstegs 
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8—823 hp. Babcock & 
Water Tube Boilers, 
lbs. pressure, 
forced draft fans. 
and all accessories. 


Westinghouse 
Vulean soot blowers 
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Electrical World 
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Lightning Arresters 


sets complete General Electric Electro- 
lytic Cell with towers, 3 ph., 60 cy., Type 
I, form C-4-D.0. 27000/37900 v. 

Less electrolyte and oil. Price $250 each 
f.o.b. Dayton, Ohio. 


MIAMI CONSERVANCY DISTRICT 


ee 


° 
~ 


epeceeeesoneneeese: 


Wilcox Stirling 
Class M-30, 200 
stokers, 


OOOUDOOSOOESOODOURCONNSUNGRROSOeEReD, 


ate eeeneescnenecssnsnsegs: 


6—400 hp. Wickes Vertical Water Tube Dayton, Ohio 5 
Boilers 175 Ibs. pressure. Murphy TOORODADOOULGAEOEAOSAOAEOEUCESOTUSOOOSONGEOOAUOGOOGOOEEOEAOOEOGEOGEAOOOGRUODRNGEROOGOUGAOORSONOHEAROEEES 
stokers, 48-in. x 90-ft. steel stacks. 


All accessories. 
1—300 hp. 
Ibs. pressure. 
1—300 hp. 
lbs. pressure. 


Write for General Equipment 


Catalogue No 


Nashville Industrial 
Old Hickory, Te 


SUEGEOGOOOGEDEOROEGODSROROROROGREOEOEORGSOOGORAEORORGEDOGASOROROGCERESAGCEOAOROOOEOORAEOEREGE OREO ROCOEEES 


Generating Units 
BARGAIN 


Will Sell One or Both 


2—150 hp., 265 r.p.m. Skinner Tandem 
Compound Engines 


nected to Westingho 
of 100 kw., 250 v., 
r.p.m, 


RIVERS BROS. 


San Francisco, Calif. 


310 Sansome St., 


ORUAAARONGOURDEDOSOGERGEGDEEROEROEGOERDOROROGAUGGEOONEOOEOR EOE SGORGORRERGD ODO NRGERORGOEEOEREEROREORESEES, 





Electric Co. 
iy Cincinnati, re} 


DU 


BULLOCK GENERATOR 


1—Bullock 260 Kva Alternating Current 
Generator, No. 16102, 683 amps., 220 Used D. C. Watthour Meters 
volt, 3 ph., 60 cycle at 150 r.p.m. Toati . 
Direct connected to Buckeye 17%x24 G. E. or Westinghouse Mfg., Type C or C-6 


high speed engine. 


NASHVILLE INDUSTRIAL CORPORATION 
Old Hickory, Tennessee 


OONAEDEGDEOEAEOEGOGRGORUEOEGHOOEOROEDOGONDUDUERESEOEOUSOROEOESAOOEEGESESUSOSOESECASESSESSOQOOOOROGRORUOOOOOPLLIALECHULGEGUSONOHOHGEOUEOGORUGGHGEOEOOGOUGUGOROEOEOROEOCOURGROROOOURORUNOROSONOSSSEORORSEONROEOROESRSOED 





In the 


SEARCHLIGHT 
SECTION 


there is 
something 
of interest 
for 
Every Reader 


Vogt Water Tube Boiler, 
Heine Water Tube Boilers, 160 
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WANTED 


seeenensacaneasucesnes 


EQUIPMENT WANTED 


24. 
Corporation 
nnessee 


Tansneunensoncnecescacsssgenavccsserssensssssesnnessenceosessssonesssegsescoessentsen 
NOOeDDeO NEE ESE eOnDEoROneD OD ESeEnE: 
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1—4-ton, 36-in, ga. Gasoline Locomotive. 

1—35-ton, 4-ft. 8%-in. ga. Heisler Loco- 
motive. 

1—20 or 25-ton, 36-in. ga. Gasoline Loco- 
motive, 

1—24x24 or larger Coal Crusher. 

1—Goodman Universal or Jeffrey Short- 


wall Mining Machine. 

1—Clyde quarter swing 9%x10-in., 
type Log Loader. 

—2 or 3-yd., 24-in. 
Dump Cars, 

1000—5x9 standard gauge Axles, 

2 or 3 miles 16 or 20 Ib. Rails, 

150 pes. Steel Piling, 20-30 ft. lengths. 


W-428 Electrical World, 
Star Bldg., St. Louis, Mo. 


ODNOROHGUEUROROEGEOOGOROROAGEDUGUOOHOEGEOSGURGAOUGERUGOEGRGEOEOOROROESOSGCUSOROESACOGONCEOEROROOOEREEEEORE 


direct con- 
use Generators 
400 amp., 265 


late 


12 


ga. Western Side 


MOU 
RPVEOUOUSONOESCECEREROREE ELEN EO RONGEDOROCEEOHOOSOEOECErDeeEeceReReNenaetssecececeseceereee: 
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WANTED 


Rotary Converter 


100 to 150 kw., with transformers to 

transform 2300 v., 3 ph. 60 cy. 
250/275 D.C. also switch- 
ing equipment. Give detail de- 
scription with name plate data, 
price wanted, delivery and ship- 
ping point. 

W-413, Electrical World 
7 So. Dearborn St., Chicago, Ill. 


OOUUDOOOOOEDORAEORONDEGORGROEOROEDESHOOROEOAOORORSEONOEOROGROEONOED 


current to 
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WANTED 


120 or 240 v., 2 or 3 wire 


IVAN T. JOHNSON CO., INC. 
24 East 23rd St., New York City 


FAGGOAOURAOGESASADOEOODAAUGUDOROROROODEOOAUECESASARORRGAOURARORUOOOOAOOOURAOOGOAOUCORORAROROROROORORGROAS 


PODEOCOROGEEESECOGROSEESCOCCOROteREeeeE 
guevensucnsenvenneouscnseonsensenseonsersng: 
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Different Each Week 


The business wants of concerns and individuals are 
varied and always changing. Each day brings new 
wants; each day finds others filled. 


The 
SEARCHLIGHT SECTION 


of this paper advertises the business wants of the 


organizations and men in this field. As their wants 
change, so do the “Searchlight” ads. 


For Every Business Want 
Think “SEARCHLIGHT” First 


G-20 
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25 Cycle Motors 


Large assortment available for immediate 
shipment. Three phase 220/440. Squirrel 
cage and slip ring. Sizes %4 to 100 HP. Stand- 
ard makes. All guaranteed. Attractive prices. 


R. C. NILES, JR. 


Consolidated Gas & E. L. & P. Co. 
Lexington Building, Baltimore, Md. 




















OAEAUDOOROEOEOLEAEOAEOADODOGOR DO ROORERGHEEDOLOUDENOEOEEEGEGHOOEDESONGOCGROSOEDEOEEOOUEGEOUGHECHOUSOROCEOEEUEONOCCUSSEONeEEESESeESEOETeNeES 





SPECIALS 
For Quick Shipment 


1—New Ideal (never used) 200 kva., 
3 ph., 60 cy., 2200 or 4400 v., 257 
r.p.m. damper wound Synchronous 








motor or engine type Generator CON\ TERTERS 
with cpld exciter, shaft, 1 O.B. 
bearing. 
1—New Westinghouse (never used) . 
200 kva., 3 ph. 60 cy., 2400 v., with 
257 r.p.m. damper wound Syn- Panels and Transformers 
chronous motor or engine type . 
Generator, 2 brgs on sub-base with Ata Sacrifice 
cpld exciter New—530-670 kva. General Electric 
mn 7 9 a 9 
1—200 kva. used but guaranteed, 3 ph., DO. Teme HCC Pore. 25 cy., 250 v. 
60 cy., 2300 v., 164 r.pm., G. E. 
Ft. Wayne engine type Generator, Transformers 
shaft, brgs., bltd. exciter, field rheo. G. E. Transformers, Type HTH, Form 
{ 1 D.D.J., 700 kva., 3 ph., 25 cy., 6600/ 
GAG gen. panei. 13200 v. Y., 200 v. secondary. 


Also substantial list of various sizes and 
types of DIESEL OIL ENGINES, 


A. McMILLAN 


Specialist, Diesel Engineering 
628 Monadnock Block, Chicago 


UADDONOOORACEUOOEOTENONGUGUGEEOEOADEOREGRESONONORORDORONOEONOHONRDEOOOEOOeORORoROsNOHeOeTeOROOSNenOREeA 


H. E. Salzberg Co., Inc. 


50 Church Street, New York City 


Tr 


a: 


OUNTOOTELOGASAOLOUOAEOROROEDEGEROSOOGROROROERARUSOROEC ION SOORSOeRERAeOnOSoReneneceneeeeeecetsceceereesess 


FREQUENCY 
CHANGERS 


(2) General Electric. 

General Electric 

Fort Wayne. 

kva, Westinghouse. 

kva. General Electric. 

100 kw. General Electric. 

With transformers and switchboard equip- 
ment. 25 to 60 cycle or reverse. 


ROTARY CONVERTERS 


150 to 2000 kw. 550 or 250 volt. 
25 or 60 cycle. 
A. C. UNITS AND TURBINES 


POWER MACHINERY, INC. 
278 Newark Ave., Jersey City, N. J. 


auvconnneneceestoneavsnenusveneeneoveceosnsesnensecenescesueneessensnnsnsseoeesecseneeneosenaentansanads 


Three 
300 H. P. 


General 
Electric 
Synchronous 


MOTORS 


FOR 
SALE 


SOUTHERN CAN 
COMPANY 


GIBBS INDUSTRIAL -BUILDING 
3500 E. Biddle Street 
BALTIMCIE 






1000 
600 
500 
250 
200 


kva. 
kva, 
kva. 





SUeeecncnnncncecenecencnnensscusceescccenonececcosanesencgenaconsnenersagenoasenogsevenusennagcsonenteen tes 


TRANSFORMERS 


6—Pittsburgh Self-cooled Outdoor 
transformers, 600 Kva., 60. eyele, 
single phase, 6600-2200 volts. with 
4-24% % below normal taps on high 
tension, 2200 volts low tension, 

9—250 Kva. Westinghouse Outdoor Type 
2300—460/230 volt. 

12—250 Kva. Allis-Chalmers Outdoor Type 
2300-230/460 volt. , 

3—100 Kva. Westinghouse S.K. Trans- 
formers Outdoor Type 6600-2200/2000 
volt. 


type 


AOONDEEEDODEDEOOEDOESOEDORS,, ervacueDESOOROEOEOSEONOOEDEDOREDEDOESELOGAODDOSAUROOSESEOSEOEEEDOOREOENG RAGE NECeGERCEEOEEeeEEAeEeeneenaeoenceneseoaneanoaecneseoete® 


Priced Low. Good Condition. 


Nashville Industrial Corporation 
Old Hickory, Tennessee. 


sUeeenessnsnunepenssesunnsenunenscenessneeeeusceeeseRESEDOCeSEGESEUCUCCEUEGEUUUEOOOES — -geuveeveneccsccensonssocssececccnccenunetucncececucceusucncnacacancuccqascrunsnonuansneteys gttennvoncsanonscnonnsncvonnecsonvaneccooonsnoenennenoeonenooesnacccnoonnscunanensinuenauncnaneneccnonscanscoonenednonscannanonenensnen® 
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MOTORS 


20 H. P. to 75 H. P. 
3 Phase—60 Cycle 
Squirrel Cage and Slip Ring 


- 
= 





These motors are General Electric 
and other standard makes. The 
majority are new and in original 
crates. Priced materially below 
present-day cost for we desire to 
liquidate them within the next 90 
days. 


FREQUENCY 
CHANGERS 


25 to 60 Cycle 


DOUDOOANOGHOOECREAOOOUCORONCESOEOAEONSORESOGERDOEaECCaES 





PORAODONGEROREOOOEOGNCEOODERODEEAESEESEDODEAGROREORHs OnennetseneoeneeseceneubeceraneeensesesuacnonsE 


3—500 kva., General Electric Gen- 
erators, 2400 volt, 62% _ cycle. 
Motor 6600 volt, 25 cycle. 


CORRODE AORAAOOGERESGGOSAARORGAOOOORGRROORERDGOERERODERDORALLDURERAEDAOGGELERGEAADRAEAAOROAEAASAORESAEAAGRORAACERRAGERRSRORERRRAORREROCcReReeeeceeaenenaneceees 


OULSPOAUOEGUNDO UDA HORGSREOAneeORRReESOeantseneetectsaeenetecneies 





ROTARY 
CONVERTERS 


General Electric, 125-250 volt D.C., 
25 eycle on A. C. side. 


2—400 kw., 2—750 kw., 
2—2000 kw. 


CABLE 


Immediate Delivery at Material 
Saving 


Volt 


600 

600 
.500 
.500 
.500 
4,500 
4,500 


PUMPS 


1—DeLaval, 35-ft. head, 500 GPM. 
1—Platt, 400-ft. head, 300 GPM. 
1—Platt, 240-ft. head, 700 GPM, 
1—Platt, 160-ft. head, 400 GPM. 
1—Platt, 65-ft. head, 1600 GPM. 
1—Platt, 35-ft. head, 2400 GPM. 
1—Platt, 40-ft. head, 1200 GPM. 
1—Platt, 20-ft. head, 1900 GPM. 


1—24-in. Worthington Drainage Pump, 
15-ft head, 20,000 GPM. 


2—100-hp. Worthingtons with Genera- 
tors. 


2—1500 kw., 





OUNUEODEOEOAOERDODOOOEDDOOREORREEEAOOOEAOSESOeOEOEONOROORD 





CORREROUAOREOOREROCDRGORLTLON CORE OGOENEOAEAOGADODORGCORRAEAAGRanaeNAeededeetacassess: 


Size Condr. Volt 


5,000 

6,600 
10,000 
10,000 
10,000 
13,200 
13,200 


Size Condr. 
10 


° 
~ 


10 


a9 do 29 


me ee hm Co 0D 


1 
6 
1 
8 
1 
1 
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Complete stock of equipment for 
distribution systems and industrial 
plants. 


Address, Attention W. C. Blair, 
Industrial Engineer 
Kansas City Power 
& Light Co. 


1332 Grand Avenue, 
Kansas City, Mo. 


TOMALNEAORSOEAAANRALODOROASESONDOSEEGOADOGEOOSEOGEROSEOOEOEOREGROAEGORDOGODDEGAOASOEGRSEESORAEEROAEGEDGDEEDSEREDOOGOGOESEGUDOGOEOEOOSAEGDOREDESOODESOLOSOOOOGGO ROO DONOH ORD EDeGERO ROO EOE OREOOOODAEOAAOROROROOGEOOROHGOROEOSORGRORGOHGOREROGRONGEGGROEOERER: 
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) GARFIELD 
INSULATION 


WHAT NEXT FOR YOU 
IN ELECTRICITY? 


If you make yourself thoroughly expert in modern electrical 
practice, that question answers itself. With an accurate knowl- 
edge of what to do, how to do it, and how to get it done, you 
can forge ahead, step by step, and practically name your own 
salary. 

Make no mistake about it—there are big pay jobs in electricity 
ready for you when you’re ready for them. Thousands of men 
who have the Croft Library know that to be a fact. The Library 
itself, on a FREE TRIAL BASIS, will prove it to your own 
absolute satisfaction. 

Just look at these eight great books FOR TEN DAYS FREE. 


THE LIBRARY OF 
PRACTICAL ELECTRICITY 


A combined reference library and home-study 
course in practical electricity 





















Cold Molded Insu- 
lation is essential to 
quality production 
of Electrical De- 
vices. 
“GUMMON” is 
the standard and 
original Cold Mold- 
ed Insulation made 
by the oldest and 
largest producer. 
Continuously im- 
proved to meet in- 
creasingly exacting 
requirements. 


In these volumes Croft teaches you electrical practice complete. 
He takes you in quick, easy steps from the simplest principles 
to the complete and economical operation of a great central 
station. He tells you all that he has learned in twenty years of 
shirtsleeve practice. He teaches you electricity as experts know 
it and fits you to earn an expert’s pay. 


A complete electrical training that will earn you 
an expert’s pay 
The Croft Library contains three thousand pages, with twenty-one hun- 
dred of the clearest illustrations ever put into book form. Each of the 


eight volumes is indexed so that everything you want to know about 
electricity is at the finger’s end. 


Why experiment | 
when you can get 


“GUMMON?” plus 


Croft tells you the things you need to know 
Free With the about motors, generators, armatures, commuta- 
Library tors, transformers, circuits, current, switch- 












service and knowl- 
edge developed by 
long experience? 

Get our booklet. It 
will pay you to know 
Garfield Insulation. 


te 
$ 


If you subscribe now 
instead of later on 
we will give abso- 
lutely free of charge 
a copy of Bishop’s 
ELECTRICAL 


YRAFTING AND DE- 
SIGN. This book tells 
you how to read and 
construct all kinds of 
electrical drawings 
and diagrams. You'll 
be glad to get—and 
we'll be glad to give 
it—if you act NOW. 





» keep the books. 


boards, distribution systems—installation, opera- 
tion and repair of electrical machinery—wiring 
for light and power—wiring of finished build- 
ings—underwriters’ and municipal requirements 
—how to do a complete job, from estimating it 
to completion—illumination in its every phase 
—the latest and most improved methods of 
lighting—lamps and lighting effects, etc. 





Free examination— 
no money down—7c a day 


Fill in and mail the coupon attached and we 
will send you the entire set of eight volumes 
for ten days’ Free Examination. We take all 
the risk—pay all charges. You assume no 
obligation—you*pay nothing unless you decide 


Then $1.50 in ten days and the balance at the rate of 


2.00 a month. Send the coupon NOW: -and see the books for yourself. 
When your first payment of $1.50 is received we will send your free 


copy of Bishop’s ELECTRICAL DRAFTING AND DESIGN. 









FREE EXAMINATION COUPON 





McGraw-Hill Book Co., Inc., 370 Seventh Avenue, New York, 


Gentlemen:—Please send me the Croft Library of Practical Electricity (ship- 
ping charges prepaid) for 10 days’ free examination. If satisfactory, I will 
send $1.50 in ten days and $2.00 a month until the special price of $19.50 
has been paid. Upon receipt of my first. payment of $1.50 I am to receive 
a free copy of Bishop’s ELECTRICAL DRAFTING AND DESIGN. If not 
wanted I will write you for return shipping instructions. (Write plainly and 
fill in all lines.) 











Garfield Manufacturing Name. .ccccvcde COR eC o eK oe de deeded eresedevesensorrcneseorodesoves : 
Home AGGrSS occ ccccccccterevccccecccreseceereessccecceeeebesscce 5 
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OTHER BELDEN 
COIL WINDINGS 


Pipe Organ Magnets 
Paper Section Coils 
Impregnated Coils 

Interweave Coils 
Bobbin Coils 
Radio Coils 


1 For Quality Coils—Specify Belden 


Electrical Manufacturers are saving time and money 
by using Belden coils in their production schedules 


Co winding is an art not 

quickly mastered. Not 
only mustoperatorsbetrained 
to watch the many important 
details in winding a good coil, 
but much equipment and 
room is required for the 
many consecutive winding, 
impregnating and testing op- 
erations that are necessarv in 
coil making. 


Belden coil winding facilities 
are being constantly enlarged 
and improved to care for the 


increasing demand for Belden 
quality coils. Coils of every 
type are now being furnished, 
ranging from the small pipe 
organ magnets up to heavy 
field and transformer coils. 
Paper section coils for radio 
work are produced on auto- 
matic machines of new design 
that insure uniform produc- 
tion and quality. 


Send us your coil specifica- 
tions today and we shall be 
glad to quote you on any 
quantity by return mail. 


The handy coupon will bring you the Belden booklet 
on Belden Coil Windings. 


Send for it—now! 


Belden Manufacturing Company 
2312B S. Western Ave., Chicago 


Please send us the Belden 
Booklet on Coil Windings. 


oeeereer eee ee eens eneeeeres 
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Bakelite barriers 
prevent “arcing-over”’ 





“‘Arcing-over” between switches and from 
one circuit breaker to another is prevented by 
the use of Laminated Bakelite shields on this 
sub-station switchboard installation. 


Thorough insulation of the lead-ins through 
the switchboard panels is also effected by the 
use of tubular bushings of laminated Bakelite. 











Because of its high dielectric value, its great 
mechanical strength and of the ease with which 
it may be machined and drilled, laminated 
Bakelite is adapted to many insulation needs. 
Our engineers are ready to serve you in the 
solution of insulation problems. 


Write for Booklet One. 
BAKELITE CORPORATION 


247 Park Avenue, New York, N. Y. Chicago Office: 636 W. 22nd Street 
BAKELITE CORPORATION OF CANADA, LTD., 163 Dufferin St.» Toronto, Ont. 


BAK 











REGISTERED 





THE MATERIAL OF A THOUSAND USES 


“The registered Trade Mark and Symbol shown above may be used only on products made from materials 
manufactured by Bakelite Corporation Under the capital “‘B" is the numerical sign for infinity, or unlimited 
quantity It symbolizes the infinite number of present and future uses of Bakelite Corporation's products.” 
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HIGH MOULDED 
TENSION % . —. SPECIAL 
INSULATORS PARTS 
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The weather resisting 
high tension insulation 


Electrose has been before the trade for many years. 
In fact it has grown up with the modern power boom 
and is firmly established in generating station service. 


Electrose scored a triumph in outdoor insulation, prov- 
ing beyond a doubt its superiority for moulded high 
tension insulation. At the same time its weather- 
resisting qualities—its remarkable indifference to vapor 
and dust-charged atmosphere gave it its place in central 
station construction. 


Electrose terminal blocks are made in several sizes with 
various numbers of points. They are used and indorsed 
by the important utilities throughout the world. 


Electrose lends itself admirably to such work. Panels 
for both low and high tensions mounting, bushings, etc. 
are molded easily and economically. Put it up to us. 
We gladly cooperate with you. 


A new form of terminal block 
is shown at the left. This is 
developed to form a _ larger 
writing space for noting wire 
destinations and functions. This 
feature greatly simplifies test- 
ing and repairing. ‘This block 
is now ready for general dis- 
tribution in several sizes. 


The block at right was made 
for use in the East Weymouth 
station of the Edison Illuminat- 
ing Co. of Boston. The remoy- 
able links enable the operator 
to make his tests quickly and 
easily. Information on_ all 
Electrose products on request. 





INSULATION MANUFACTURING COMPANY, INC. 


Moulders of Bakelite and other materials—also a new 
material to replace turned wooden parts 
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? The efficiency and length of serv- 
ice of every electrical product depends 
upon its insulation 







A Safeg 
and Def 


No matter gare and skill used in build- 
ing an elegtritaf product it can be no better 
than its #isflation. ‘Time and experience 
have proge@ that as an electrical insulator 
mica ha qual. The same two factors 
have pr@vénfthat 


MiCABOND 


is uedudlled as a dependable insulator. 
MIQGABOND retains all of the natural ad- 
vanfageg of raw mica and adds to their flex- 
ibi d dependability. MICABOND is 
m a form to fill every insulating need 

»Fafe, sheet, segments, rings, tubes, wash- 
ews dic. 























Dhitk service on specially moulded or punch- 
arts in any quantity. Write for samples 
H prices. 


MICABOND “V” RINGS 


One or two-piece rings, made in thick- 
nesses of ,\,” to }s"—and in sizes of 
%” to 30” O. D.—punched or moulded 


to close tolerances. 


MICABOND SEGMENTS 


Of India and Amber mica, 3% to 5% 
inder, held to close tolerances, will 
“ithstand puncture voltage of 900 volts 
per mil of thickness. Sawed or punched 
B any size. 


MICABOND TAPE 


For wrapping field coils. Can be wound 
around small turns and sharp corners 
without breaking or cracking. High me- 
chanical and dielectric strength. Fur- 
nished in either India or Amber mica. 
Unrolls easily without tearing. %” wide, 
100’ long, packed in tin containers. 


Chicago MicaCo. 


430 CAMPBELL STREET 
VALPARAISO, IND. 
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of Long Life 
adable Service 
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AlMco 


“aa se. Mar. ore 


Radio-Coil-Winder 


for low-loss basket-weave 
single or double circuit 


RADIO INDUCTANCES 


Also other winders 


ESv.18s5s Alico INCcIgTIS 


merican’ 
NSULATING 


CHINERY 
COMPANXK 

50. Us PAT. OFF. 
519 Huntingdon St. 


PeLADEL Pata 
ENNSYLVANIA 


AMUNEANAAALANANA RN ANeNENNNANNAANOANAENAOEUEDEASAAUALAOUSUENADGAOUGNAONAOUSOEAAUONONONUENOONONOEONNOONOOAUAGOOUROEOADNOOEGEOOUOORONOOOEGEDOUOOODUOONOSNELALII 





OSUUGUSOANGCGURGNAAOGLGRAREEAEOAOAGESEAOUOOSONGSEASUEOEAEAAGEC SAU ENDER SAO OA SARC EOEOSSCESECEOCLOREORSEECEOEEES 


HUUUCEOUNDUOELUEGEUONDAAGUUEDUUESUNGUUUEOUEUOOGLUNEDOOEEUOEUOOGUOOCLUEOOUSELOOOUOEEUUOEDOOEOOOSEUOGUOUEEOOESOUUCLOUOEOCOGUOCOOUEDONEUOEOOEEEOULUOOOUONUUENEL IES 


MANSFIELD 


CLEAN INSIDE—Made in our own open hearth furnaces, using the 
latest and most progressive methods to get good clean steel. 


CLEAN OUTSIDE—Rolled and treated with utmost care to obtain 
high quality and uniformity in all respects. 


RESULTS—Better magnetic performance, best die service. 


Mansrieip SHeeT & linPiate Co, MansrievoO. 


ELECTRICAL 
<> SHEETS 


AUUEEELUTAUASAEEAUOAEOEEEEEEEEVUAAGOGUREEOEUUAAAUEEEEOEOUGUOEOOEEEOEUEAUAOGEOUEEEUACGEEECOUUGEUAEREREOEUEOOERERODO AA UREREEDEETERSEE NUNS OOERE EEOC 


AELAAESGEAAEEEAEECENUELUCEOEENTEOU SESE CEO EECEECCEENTEE OAS CSACSE CSE EEULESEAUEACCEESO SA CAA OARS SARA REA ESAA EON 


pea TTT 
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BUUVALNAUANEAEUTNNAEAEAELEOEUAALOUA EEE EUEA TAME EUMEE A A 
There are reasons why 


LAVA insulation is so often specified 
by the manufacturers of highest 
quality instruments and appliances. 





Ask for Kruesi’s Book 


AMERICAN LAVA CORPORATION 


1419 William St., Chattanooga, Tennessee 
MM 


OUORUEDNGUGONORNDONOUOOUODOOOOTUOTODEEEENED 


SaMCUESNEAVENSNATAULUTEELCUAOEESNAAUAAUESENAOO NONE 


=SUvnnannuanouceeeeeveeeenguovcoaengesconcocouaeneecnoovacoocaceenvocoavococecceengcguo evenecenggnggcueyyeeenenngooaeeeeeeennocneseenennginninnnien ann 
on-Rusting There is no other ‘ “copper 


covered steel” or “copper-= 


clad _ steel” made like 
WIRE—STRAND—RODS 






COPPERWELD—by the 
Molten Welding Process. 


IT CANNOT RUST 


MAIN OFFIC E & MILLS—BRADDOCK P. 0O., BANE . 
20 Church St., New York 129 S. Jefferson St.,Chicago 403 Ria ee San Francisco 
bvininesusanoanaunichanansoteasinessasassansonibasosesoserasaisbnsassoreetuHssonusnreatoensensoeionieointsUnStII1 wis 


Ve 
Rccvssmennseiatal 


es 


When you want Men 


put your advertising for them on 
the same basis as other publicity. 


2 
| 
If you want competent and efficient assistants, z 
experienced in the field served by this journal, i 
you will naturally find such men among our z 
readers—which include the keenest and most : 
progressive men in the industry. = 
Get in touch with a number of these men and : 
select the one that is best suited for your needs, é 


SEARCHLIGHT SECTION 
~ Only $2.00 for 25 words « 806 


AUDUQEEUAEANAUAGUGGUOGUUUOOEEEOREESESEGENGUGAAOCOUUOOOESOOEDOONSAUUECOEAUAUOGUOOOOOEEEEELEREEUOOROOEAOUEOOOEY 


cuit 
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Newport Electrical Sheets meet these specifica- 
tions: 


1. Balance. All Newport sheets are uniform in 
thickness and annealing, assuring correct 
weight distribution. 


. Accurate dimensions. Since Newport Elec- 
trical Sheets are accurate to gauge, the fin- 
ished core is also accurate. 


. Correct electrical specifications. Keeping all 
core losses at a minimum, Newport sheets 
furnish the proper magnetic paths for your 
motors and transformers. 


4. Freedom from Scale. Punchings will stack 
remarkably uniform. 


Our engineers will be glad to talk it over with 
you. Get in touch with them. 


THE NEWPORT ROLLING MILL CO. 


Newport, Kentucky 
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Portland Monson Slate 
in New York’s Show Places 


The Metropolitan Museum of Art, one 
of New York’s show places has an elabo- 
rate switchboard of Portland Monson 
Slate. For every type of switchboard 
service, the uniform and superior quality 
of this slate has contributed greatly to 
economical and continuous operation. 


20) years of service to the electrical in- 
dustry without the rejection of one piece 


of slate because of defects in its insulat- 
ing qualities. 


Enlarged facilities insure prompt and 
efcient service. Consult us—let us 


quote on your needs. 


Portland-Monson Slate Co. 
Portland, Me. 


Quarries at Monson, Me. 
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I2points to look forinaninsulator 


Spaulding Hard Fibre: 
1. Won’tsplit, break, dent, sliver 
or chip. 
2. Non-conductor of electricity. 


3. Possesses great tensile and 
compression strength. 


4. Easily machined. 


5. Weight for weight — twice as 
strong as steel. 


6. Light weight. 
7. Does not deteriorate with age. 


8. Impervious to oils, gases 
and organic solvents. 


9. Resists heat(up to 300° Fahr.) 
10. Wears longer. 






ipre 


Unaffected by Oils, Acids, 
Alkalis and Solvents 


Fetes three months immersion in lubricating oils and gasoline, SPAULDING Super-Grey 
Fibre was unchanged in weight and thickness. 


11. Non-conductor of heat. 





12. Comparatively low cost. 


Immersion for periods of one to three months in organic acids and 
alkalis, chemical salt solutions, weak acids and alkalis, strong mineral 
acids in dilute solutions (nine parts water to one part or less of con- 
centrated acid) showed no other effects on SPAULDING HARD BAKELITE 
FIBRE than when immersed in pure water. ‘ 


If you require a perfectly inert material with dielectric strength of Where electrical resistance 
200-400 volts per 1/1000 of an inch thickness plus great tensile Co. ee 
strength, send for samples of SPAULDING HARD FIBRE and make SPAULDING — BAKE- 


your own tests. . 
It combines the good 
" qualities of many materi- 
als with several properties 
which are essentially its 
own. It is a laminated 


phenolic condensation 
product that possesses 
high dielectric properties 
and great strength— resists 
heat and cold, will not 
absorb water — is impervi- 


ous to dilute acids, salt 


water and steam—is not 
SPAULDING FIBRE COMPANY, Inc. — in . most - ee 
Ordinary solvents and wi 
Wheeler Street Tonawanda, N. Y. not deteriorate with time 
BRANCHES: oF exposure. 
484 Broome St., New York City 124 St. Clair Ave., N.E., Cleveland 383 Brannan St., San Francisco Send for samples and 
659 W. Lake St., Chicago 15 Elkins St., Boston 1010 Beaubien St., Detroit prices 
141 N. 4th St., Philadelphia 310 E. 4th St., Los Angeles 311 East 8th St., Cincinnati 
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You Can Use 
Vulcanized Fibre 
If It Is 
Continental 
Grade 25 


For the first time in history a vulcanized 
fibre has been made that can be— 


FORMED 
in Forming Dies 
SPUN 
like Soft Metal 


Think what this means! You can save 
money and improve your product. 


WRITE OR WIRE 


and we will be glad to have our engineers call 
and discuss the many advantages of Continental 
Vulcanized Fibre Grade 25. 


THE CONTINENTAL FIBRE CO. 
NEWARK, DELAWARE 


Service on Dilecto, also Contex, Conite and 
Vulcanized Fibre, nee 


250 Park Ave. 
Wrigley Bldg. 
PRN ss cerns oeeeencen Farmers Bank Bldg. 
Seattle 1041 Sixth Ave., So. 
San Francisco. ..75 Fremont St. 
Los Angeles. .307 S. Hill St. 


CONTINENTAL 


Vulcanized 


oe PL 2D a, 


*These shapes were formed COLD from 
Continental Vulcanized Fibre Grade 25. 


Factory: 
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Americore 


RUBBER COVERED WIRE 
for INTERIOR WIRING 


PU 


Highest Standard of Excellence 
Send for descriptive book 


American Steel & Wire 


Chicago - New York Company 


SMUMASSSASAADMUASS AEN 


PU 


SHALETEATUANOUEUETECTOSEOUCUAEUCSEAEUNEUETOESOOCOOEUOEENCOCASECOCCOETOETONEOEEOEEOESONEUOCOOCTTEOUCTUCCOUCOUEU ECOG ETUC OO EU ECEECOTEOECCOTUOEEU EEOC CHEE TET 


1c 


PUTCO hk 


ie 


THE WORLD’S STANDARD 


“IRVINGTON” 


Black and Yellow 
Varnished Silk, Varnished Cambric, Varnished Paper 


Irv-O-Slot Insulation Flexible Varnished Tubing 
Insulating Varnishes and Compounds 


Irvington Varnish & Insulator Co. 
Irvington, N. J. 


POUEDEOUUUUEREAUGGAOSASEANAATERELOUGS MELESEDCOEEEEOSEEOENETEERTOOUEEEEOOUUOOEROOOOEEEEOOOTEROEA OEE 


Sales Representatives in the Principal Cities 


REUULAANAAANNUAAANEANAUONEEUNUEAAOEAAACODUCEOAONOOEEOEESO AE DAAEAESAOEAE AEDS AEE DE 


MANANOONOAEUOSSOQUUUENEUAUOEEDOGECGHAOOESOONOSEOUORELOOUUEEEOOUCELOGOOCOUOCREOOOSOUUUONEROOOCEOUOUCEODNUGEUOOEEELUEEECUOOAEOOOEEEEO DEEL EEEETEREETEELO ETE 
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RUBBER—PAPER—CAMBRIC 





: INSULATED CABLES : 
i SAFETY CABLE CO. 
= NEW YORK : 
a CHICAGO BOSTON =: 
= SAN FRANCISCO z 
;anecuuvevvnsanennnnaauuuococsvvesseneeceucoocevsvsvecennnanuuucevsseecaecccoocscevvsceceeenecencecssvsseenennnuocecsessevavnenconousuansnenenuiiniinz 
EQUOUUUUAUUEEGAOUUGUAUUEOOAAUEOAAAOUOGAUUEEOOUUGEGUUUAEOGAOUGUOAAGUGAAONEAUOUNEAUO EEA EEAM EEUU EEA AU ERAN 
2 Continuous contact for portable machinery. Hand wound. : 
= Spring wound. Counter weight wound. Heavy Duty : 
= Plugs and Receptacles. F 
: J. L. GLEASON & CO. . 
5 241 Franklin St., Boston, Mass. g 
Sapnenineeennnennnenaneenneninentemene” 
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LAVITE 


High Grade—Heat Resisting 
Machined as Accurately as Brass 


INSULATION 


D. M. STEWARD MFG. CO. 
Chattanooga, Tenn. 
MMMM 
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SSUES 


ee NSULATED WIRES and CABLES- it, 


D WIRES and CABLES 


“Okonite,” “Manson” and Dundee “A,” “B” Tapes 
Send for Handbook 
THE OKONITE COMPANY 

THE OKONITE-C Ae _CABLE COMPANY, INC. 
Factories; Passaic, N.J. Paterson, N. J. 
Sales Offices: New York, Chicago, San Francisco, 
3t. Louis, Atlanta, Birmingham, Pittsburgh, Seattle, 
Angeles, Pettingell-Andrews Co., Boston, Mass 
Lawrence Electric Co., Cincinnati, 0.: 

Novelty Electric Co., Phila., Pa. 
Can, Rep.: Limited, 


Cuban Ren: Victor G Mendoza Co.. Hav 
svcanovsevsovscenouevnenovavnnnouaseuuausconeuusssviuuaesauatocaouuianuctasnauuanuciuvesuaoivasacotasavcuisvvonvocaonnuesuensavittis wunttis 
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Long: ‘Lived 
Motors 
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“te life of any motor is measured by the durability of its windings. 
The life of DUDLO Windings is insured through the durability 
of the wire, particularly the insulation, upon which winding 
efficiency depends. Manufacturers of fractional horse power motors 
for all kinds of domestic and industrial equipment will insure the 
longest possible life for their motors through the use of Dudlo 
Magnet Wire and Field Coils. 


The Dudlo experimental and engineering 
departments are at the service of any 
manufacturer, fully and freely, without 
obligation of any kind. 


DUDLO 


DUDLO MANUFACTURING CORPORATION, FORT WAYNE, INDIANA 


412 Chamber of Commerce Bldg. 160 North La Salle Street 4153 Bingham Ave. 274 Brannan St. 
NEWARK, N. J. CHICAGO, ILL. ST. LOUIS MO. SAN FRANCISCO, CALIFORNIA 
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he Thermal Syndicate, 


ELECTRICAL WORLD 


Central Station 
Men! 


You realize the value of the complicated 
instruments used to record temperatures, 
operate thermal relays, regulate frequency 
and demands, etc. You know, also, how 
necessary a test department is to maintain 
these instruments in proper condition. 


Constant resistance and non-expansive 
qualities are essential to correct resistance 
values and therefore to the _ indicated 
readings. 


Vitreosil fills the bill here exactly. Non- 
hygroscopic, with a coefficient of expansion 
which can be ignored, even on minute in- 
dications. ~ These two qualities furnish 
freedom from resistance variation, and a 
perfect foundation for all thermal units. 


Now consider that vitreosil is the on/y ma- 
terial which furnishes reliable insulation at 
temperatures above 500° C. and on up to 
1000° C.! 


Will it pay you to specify vitreosil insula- 
tion in important units? 


Think it over. 


fe 


1716 Atlantic Avenue 
Brooklyn, N. Y. 
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: - = Wave Wound Spirals : 
: \ Transformer Windings 
E We Wind For The : 
= Manufacturer Only : 
: COTO-COIL CO. 
: PROVIDENCE : 
ae iano aaieniielieadiaaadl 
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‘‘American Brand” 


Weatherproof Wire and Cables, 
Bare Copper Wire and Cables 
has no equal for long, satisfactory, economical service. 






TRADE 


“AMERICAN BRAND” 
WEATHERPROOF WIRE AND CABLES 


HAS NO EQUAL 


American Insulated Wire and Cable Co. 


21st, Sangamon and Morgan Sts., Chicago 
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SAMSON SPOT CORD 
FOR HANGING ARC LAMPS 


re es eee a a 







Trade Mark 
Reg. 

U. S. Patent 
Office 
SOLID BRAIDED COTTON—WATER PROOFED 
end for Catalogue and Samples 


8 
SAMSON CORDAGE WORKS. BOSTON, MASS. 
HUCUAGAUAAAAAAN LALA AA EOE EMEA AENEAN UAE 
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Your Name 


in this space in all issues where larger 
display space is not used backs up your 
advertising campaign and keeps your 
name in the alphabetical index. 


ML 
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Tape used on 2300 volt oil circuit breaker used on 
the primary side of the transformer in the picture. 


Friction Tape that 
Minimizes Leakage 


Pinholes in friction tape cause current leakage with subsequent short circuits. Labora- 
tory cests of Firestone Friction Tape show 1.9 pinholes, instead of 6 pinholes, to every 3 
yards, as permitted in the specifications of the American Society for Testing Materials, 
the bureau that determines uniformity of products. 


rll 
iat 
Such a minimum of pinholes indicates first, firm-woven cotton sheeting; second, the $ ( 
use of superior compound that readily lends itself to calendering, and third, good fric- J 
tioning. When Firestone Friction Tape is unrolled, the rubber stock does not pull off. Thee 


Order this dependable friction tape now—so you can supply local electrical of Quality 
contractors and manufacturers. Prices, specifications, etc., may be had from nearest 


branch or direct from Akron. 


Fi 
FRICTION TAPE 


TL Ss SSS 
AMERICANS SHOULD PRODUCE THEIR OWN RUBBER. ..HuuStiwled, 
ee 
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“= Volts and 
Kilo-Volts 


but no harm to 





Repeated tests in laboratories outside our factory 
have shown that Hydro-Proof Tape will stand 
higher voltage than it would ever be used against. 


One layer breaks down at 8 kv. 


This is one feature of the 
insulation” offered by Hydro-Proof Tape. In 
di-electric strength, also adhesion, tensile strength, 
resistance to age, heat, cold, rain and underground 


dampness it offers. 


Requirements Plus 


Write for the folder “A Guarantee of Perfect Insulation” 


ELKHART RUBBER WORKS 
Elkhart, Indiana 


“GAVUUTUVUTUNETU ENED UEETOERAONLANENONEUOOEUUAUEUNELEGEOUUUEQOEEUUEEOUCCUUCEEOOCCUCLUOREOOOEAACEAASSGGCUAEELUUETLUETUUELUUEUUREOEEE OEE AEETUEEEUETUU EEE EETUD 


ELECTRICAL WORLD 


INDESTRUCTIBLE 
Fibre of the better kind 


Sheets—T ubes—Rods—Special Shapes. 
For Electrical Parts. 
For Mechanical Parts. 
Stronger than steel. Lighter than metals. 
Will not split, dent, break or crack. 
Good non-conductor and impervious to oils, etc. And the 
cost is very low. 
That’s our fibre. Let us quote you. Send specifications. 
We want your business. 
Standard Fibre Products Co., 50 Pleasant St., 
Watertown, Mass. 











ms 









ey 
cy 


¥ 3 





a 
oa 


oa) 


+ 


Cn 
pd > 


Co 
ey) 
ms 


7 


“ouarantee of perfect 


Tn 
SUT 


CUTS 


co > 
om a ee. 


HOUANGEANELOCOUUUEUUUDUOOUOOOLAGEUONEDUAESOOSLAOEGUONGOOCEOUEHUOLOOLOOUNEUOELOOADOUOOUEUOUEDOOEUOOESUUREOOCEOOSDOOECOONEOOEDOEEDONEOONEOOOE 


HERPROOF 


RUBBER 
COVERED 


SLOW BURNING 


BARE 
COPPER WIRE 


PHILLIPS WIRE COMPANY 


2 PAWTUCKET, R. I. 
PU 
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SLUUUTAU AUTEUR EEUU 


= ONTACT Points, of all things, must 
Q~ s = be absolutely reliable—so much de- 
= They pends upon their proper functioning. 
9 US-Parg = Long experience and extra care in manu- 
“ee > = M facturing have made Baker Contact Points 
< & oO = ust the safe. reliable units they are. They may 
S * = be = of a = Silver 
e e = ° and Special Alloys. fe shall be glad to 
« he 3 | z Not Fail send you detailed descriptions. . 
5 BAKER & CO., INC. 
a 54 Austin St., Newark, N. J. 
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Tee 


ROEBLING 


ELECTRICAL WIRES AND CABLES 
John A. Roebling’s Sons Company 


Trenton, New Jersey J-1707 
eMUALTATALETEUTLEEETELE TEETER EEE AEEEEECEERAESESEERNOOCOOOGACOOUOONOGHEOUOUUUOUOUUOOOUONOCOO OO NOOO UO OUT EEEEEL NG 


Fabricated Transite 
and Asbestos Ebony 


Assures you (1) prompt service with a saving of time and money 
(2) finest quality of material and workmanship (3) and relief 
from your troubles in working it yourself. 


Don’t wait any longer, let us help you today, 


— “_ 1540 Anna Place, 
DeCexCo Incorporated Detroit, Mich. 
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Telephone Companies are appealing to their subscribers to be patient about service 
interruptions due to short circuits and grounds on wiring in damp weather and places. 


BLAKE Insulated Staples the only driven wire support for inside telephone wiring 


~ a8 2 
| LS 
Blake Signal & Mfg. Co. 


Boston, Mass. 


that absolutely prevent such service interruptions, so annoy- 
ing to subscribers, so troublesome to find and so expensive 
to the telephone company. 


— as neal on 
corners and 
turns as on 


straight runs 
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| Paragon Grounds 


Low Resistance. High Conductivity. 
Ample Capacity. 

A plain, common-sense, inexpensive device ac- 
curately designed, carefully constructed of pure 
continuous copper throughout with no soldered 
or mechanical joints under ground. 
Furnish adequate, dependable, durable ground- 
ing. Protect dependably valuable electric equip- 
ment from lightning, high tension crossed and 
other excess potential. 
Complete directions for accurately and conven- 
iently installing to insure efficiency of operation 
accompany every shipment. 


PARAGON ELECTRIC CoO. 


Dearborn and Van Buren Streets 


CHICAGO 
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2ft.x4in. Discharge 678 sq.in 
“AVERETT TTT 
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E offer the Nation’s finest value in Magnet Wire—enamel, silk 
or cotton covered. 
sired uniformity in quality. 


MARING WIRE COMPANY 
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Superior tapes and web- 
bing for electrical uses 









Awebco loom goods are made from the finest 
linen, cotton and silk threads. 






Awebco tape is used for the protection of low 
tension busses and all exposed conductors and 
joints. Its convenience and economy have given 
it a universal preference. The sleeving covers 
bare wires and equipment wiring. It is strong 
and easy to handle. 











Awebco webbing keeps the cable banks in line 
and assures neat, compact cable runs. 






The cards illustrated contain actual samples of 
Awebco products and charts for reference. 






Use the coupon. 


Anchor Webbing Company 


Pawtucket, R. I. 






rte 
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“The Maring Process” assures that much-de- 


Factory and General Offices 
MUSKEGON, MICHIGAN 


POCO CUO 


vercanize> || || ‘DHENOLITE. 


VULCANIZED 
Laminated BAKELITE 


National Vulcanized Fibre Co., Wilmington, Del., U. 
We operate six great plants and maintain sales and service offices in New York, Chicago, Bos- 
ton, Philadelphia, Pittsburgh, Cleveland, Milwaukee, Los Angeles, San Francisco, Detroit, 
Rochester, Birmingham, Denver, Seattle, Toronto, Greenville, St. Louis, Baltimore, New Haven 
a 
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HARD PORCELAIN 


For Electrical Specialties 


IMPERIAL PORCELAIN \ORKS 
TRENTON, N. J 
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Asbestos Ebony 
Panels, Central 
Fire Alarm 
System, Los 
Angeles, Cal, 
Installation by 
Brown & 
Pengilly. 


3-in. holes on 7-in. centers 
What other insulating base could stand it? 


VERY panel of the Asbestos Ebony fire alarm signal switch- 
board above is drilled with 3 in. holes on 7 in. centers. 


Use of an ordinary switchboard material would probably 
necessitate at least 50% greater spacing, with material 1% in. 
instead of | in. thickness, 


Engineers everywhere are utilizing the remarkable elec- 
trical and mechanical strength of Asbestos Ebony to get 
greater economy and dependability. As it is a manufactured 


material, they know it is uniform and free from flaws. 


JOHNS-MANVILLE INC., 292 MADISON AVENUE AT 41st STREET, NEW YORK CITY 
Branches in All Large Cities. For Canada: CANADIAN JOHNS-MANVILLE co., Ltd., TORONTO 


JOHNS-MANVILLE 


mage 
Electrical 
Materials 
Utilities 
Jobber 
Contractor 


ano 
Dealer 
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Time 


Tested! 







PRODUCTS 
Include: 


Parkway Cable 

Submarine Cable 

Fire Alarm Cable 
Spiralweave Cable 

Lead Encased Cable 
Railroad Signal Wire 
Mining Machine Cable 
Spiralweave Tree Wire 
Locomotive Headlight Wire 
Hazard All-Rubber Cable 
Borehole or Shaft Power Cable 
Spiralweave Portable Cord 
Loreca Are Welding Cable 


Tinicinaeniiiatnpiiianaiil 
\ 
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POWER 


SOME PEOPLE 
INHERIT IT 





ACUANSESUOUUEOEEEEEOOOECT TEES 


SOME PEOPLE 
MARRY IT 





SOME PEOPLE’ 
. WASTE iT 7” 


put 
ILLINOIS 

INSULATORS 
SAVE IT 
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Long-life Wires and Cables 
with high factor of safety 


The Hazard line of wires and cables for 
practically every requirement has been 
developed through 25 years of careful 
study of operating conditions and re- 
quirements. They are designed with a 
high factor of safety and will give years 
and years of dependable service without 
failure. 


Learn about the many advantageous fea- 
tures of Hazard Wires and Cables—ask 
for complete information on any of the 
products listed at the left. 


Hazard Mfg. Company 
Wilkes-Barre, Pa. 
Pittsburgh 


New York Chicago Denver Birmingham 








’ 
SSUAVENTAALGNDANEAECUATONEUAEUNCAUEOAEUEUOEUEUOEUOOUONTOG LAA UEOUADOAEOUEOUOUEEAASAAEOOOUEOU EEO EDG AED AEOOESADUREDEUEEUEEUESUECUOEEE EOE A EEDA EEE s 


Oy thirty years’ 
use has proved 
Orangeburg Fitre Con- 
duit the most economical, 
safest and most reliable 
underground duct. Two 
factories assure prompt 
service and deliveries, 

Johns-Manville, Inc. 


Sole Selling Agent for the 
Fibre Conduit Co. 






RANGEBURG 
FIBRE CONDUIT 
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“THREE E” 


HicH QUALITY 
LINE AND STATION EQuiIPpMENT 


Electrical Engineers Equipment Co. 
General Offices: 711 Meridian St.. Chicago, Ill. 
z Sales Offices in all nrincival cities 
PeuvvvucavanvnensennecnennvenneguennsenneeseeenegUss4edQU0UESUOOUEEAOOOUEGAAUALUALENLEAOHOUEALOEUUEEUUANUERUEAO COOL EEU EAE 
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: Millihen 

E Radio and Transmission 

| powers 
Milliken Brothers Mfg. Co.,Inc., 

| Suite 407, No.26 Park Place, New York, N.Y. 
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Insulation That Stands 
the Gaff 


}YORMICA tubing, rods, and machined parts 
stand difficult conditions - - outdoors or in. 






It is an insulation adapted to high voltages, 
high frequencies - -and one that is dependable 
because it has high mechanical as well as in- 
sulation strength. It is stable, does not warp, 
swell or change its dimensions - - - is not 
affected by humidity or moderate heat. 


It is used by makers of high tension equip- 
ment, by central stations, and in motors, instru- 
ments, and electrical devices of every character. 


A large equipment in the hands of a specialized 

organization permits quick delivery of your re- 

quirements. Send your next order to Cincinnati 
and try the service, 


THE FORMICA INSULATION CO. 
4626 Spring Grove Avenue Cincinnati, Ohio 


ORMICA 


Made from Anhydrous Bakelite Resins 
SHEETS TUBES RODS 
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— and it digs pole holes 
at V5 the usual cost 


Wherever holes are located, on side hills, 
in swamps under water—through hard pan, 
clay or frozen ground, the Buda-Hubron 






"™~ IN SH 
HARD PAN 




















ane ame Earth Drill digs them speedily, easily and 
Photographs economically. 

a One company with three Buda-Hubron drills in opera- 
in operation tion writes: “Replacing the old-fashioned hand-meth- 


ods by this machine has enabled us to dig post holes 
at about one-fifth their former cost.” 


The Buda-Hubron is built for hard service, and both 
construction and performance are guaranteed by a 
company with 45 years’ experience in machine construc- 
tion. 

Write us for Descriptive Bulletin 548-L and cost 
data from users in various parts of the country. 


THE BUDA COMPANY 
HARVEY ( oun? ILLINOIS 


Suburb 






* 5 , 4 3 Digs a pole hole 6 ft. 
TE deep in 3 minutes. 
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AMERICAN BRIDGE COMPANY 


‘Empire Buitpinc—71 Broapway _. New York, N.Y. 
Manufacturers of Steel Structures of all classes 


particularly BRIDGES AND BUILDINGS 


ALSO STEEL BARGES FOR HARBORS AND RIVERS, STEEL TOWERS | 
FOR ELECTRIC TRANSMISSION, HEROULT ELECTRIC FURNACES, ETC. 


SALES OFFICES: 








NEW YORK, N.Y. PITTSBURGH, PA. CHICAGO, ILL. we —— erccoeny | 

Philadelphia, Pa. Cincinnati, Ohio St. Louis, Mo. “ © Duluth, Minn. ; * Pacific Coast Dept. *t 

Boston, Mass. Cleveland, Ohio enver, Colo, * Minneapolis, Minn. San Francisco, Cal. Portland, Ore. 
Baltimore, Md. Detroit, Mich. Salt Lake City, Utah Los Angeles, Cal. Seattle, Wash. 














Export Representative: United States Steel Products Co., 30 Church Street, New York, 


R 
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| HIGH TENSION 
PORCELAIN INSULATORS 


A QUALITY PRODUCT 
> COOK PORCELAIN INSULATOR CORP. 


T-TO OR 


SU 


TMM 


“ 


As the largest manufacturers of small transformers, we are 
equipped to build special small transformers of any type. 
Engineers and experimenters desiring transformers made up 
specially for their requirements are invited to write us. 


&) of small ransfomers P| 
Y CHICAGO, ILL.U.S.A. 


Largest manufacturers 
504 SO.GREEN ST. Saw 


NORTHERN BELL sewn | 
CEDAR POLES eau’ 


BUTT TREATING | ANY KIND REQUIRED 1 


2 a_i, 











BELL LUMBER CO., Minneapolis, Minn. 
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Trade Mark 


2. 
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ULATE 


Reg. U.S. Pat. Off. 


Wax 





NY 
An Excellent Wire-Covering 
Saturant that is Weatherproof 














Hexsulate is an ideal weatherproof wire covering saturant. 
According to the ETL report it has many virtues not com- 
monly found in other saturants. 


l. 


HEXSULATE is very liquid at 250° to 260° F. 
Results: Thorough penetration. 

HEXSULATE has high dielectric strength. 

Results: Good insulation. 

HEXSULATE is very impervious to weather elements. 
Results: Durability. 


. HEXSULATE resists fungus. It is especially adapted 


for southern climate. 
Results: Long life. 


Samples and quotations gladly submitted on request, 
also certified copy of dielectric strength test, etc. 


TAR PRODUCTS CORPORATION 
Providence, Rhode Island 
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Check Up! 





Be 


Sure Your Men 
Have Enough “Pigs” 


Don’t just assume that your line 


crews have a_ sufficient number of 
Marshall’s Shields for complete pro- 
tection on hot line work. 

Order a check-up! 
terest as well as theirs. 


It is in your in- 


An accident is costly in loss of time, 
in shaken morale, and in destruction or 
tie-up of equipment. 

To promote safety in hot line work, 
the makers of Marshall’s Linemen’s 


Shields have prepared a booklet for 
you or your men 
for Your 
is free. 


“dA Guide to Safety 


Linemen.’ Send for it. It 
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‘TMANSTIALLY 


SHIELDS 


Linemen Protector Company 
2052 Penobscot Bldg., Detroit, Mich. 


VOL. 88, No. 13 
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i 
ORIGINAL DESIGNS: 
FOR ALL HIGH TENSION 
CONDUCTORS: 
BURNDY 


ENGINEERING CO.INC. 
10 EAST4382 STREET,NEW YORK 
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BURNDY 
CONNECTORS 


for COPPER TUBING 
AND CABLES 
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SEO OECETET ETE 


STEEL STRUCTURES 


for 


Transmission Lines 


To Meet Every Requirement 


AERMOTOR CO. 


Chicago 


TAU 


STULL 


SUUIIUALLLEUULEUAEE Ent 
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BOWI HIGH VOLTAGE 


EQUIPMENT 
CUT OUTS—AIR BREAKS—DISCONNECTS—FUSES 


Send for Bulletin 


85 Second St., SAN FRANCISCO 
E. G. — Co., 2 Rector St., New York; R. Notvest, 6411 St. Claire Ave., 
leveland; Oliver J. Nilsen & Co., 45 Bourke St., Melbourne. 
Tciesiasitnlie eiedianeiaaeatana naa ieieipemmeiaibeaiiiaietapeiatiamemmnemaccennenl 
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Steel Transmission Towers 


RITER-CONLEY COMPANY 
Pittsburgh 


IUUCUAUUUENGAUUCeenguuveeg4ueeeeeuoeeeeqoeeeenguoreccuceeesUeeeeeuceeeedtucesusceeeevoveeesuvceeecgceescuceeenuceesasceeenccecascuucsccaceggsceeegereeagiis (1107 


HUCELUSEE TUN EEEELE EE ECL NEEM 





PU UCC eo Lu 











SEPTEMBER 25, 1926 ELECTRICAL WORLD 151 













Cross Section Corner View Top View 
Showing Bridge 


For Economy and Ease of Installation 
SHERMAN Fixture Connectors 


PATENTED — APPROVED 


FOR CONNECTING ALL SMALL WIRES 
A Perfect Connector— 


= Points of Merit 


Screws cannot come out. 


Electrically and Mechanically 


Sherman Fixture Connectors are most practical—they require only tape—and a 
safe electrical joint must be taped. They are the only practical solderless 
connectors—solderless wiring is now standard practice. They save money 
because they more than pay their cost in time saved. Sherman Fixture 
Connectors have been in use for years and have been established as the perfect 
Solderless Connectors. 


One size only—takes all wires. 


Avoids dangerous practice of 
twisting together stranded 
and solid wires. 


All Brass—perfect conductivity. 
Unbreakable. 


Wires cannot go in wrong 
place. Instant perfect con- 
nection in the dark. 


Quickest to use. 


Favored by inspectors—quick- 
est to inspect and safest joint. 


Strongest joint— cannot jar 
loose by vibration. 


Cheapest — costs less than 
nothing. Time saving more 
than pays cost. 


Nationally accepted as standard 





practice. 
mn Sherman Soldering Lugs 
mae : d ’ Se _ 
s rm tion ex erience in /aDle erminais 
A Huge Organ a Pp Sherman Ground Clamps, Soldering Lugs, 
Central Station Problems has developed Wire and Cable Terminals, and other electri- 


cal products have all been built with the care 
in design and workmanship which has made 


¥ Sherman Products an accepted standard for 
— -3 * + more than 30 years. 


these Products for you . ..-- - 


7 


Descriptive literature and _ free 
samples gladly sent on request. No 
obligation. 


NOTE 


= To make fixtures a clean cut merchandis- 
ing item, ready to hang, it is possible now 
to have the fixtures you buy factory- 
equipped with SHERMAN Solderless 
Connectors. It is the final and most 
advanced step in fixture development. 





H. B. SHERMAN MEG. CO. BATTLE CREEK, MICH. 


s SHERMAN 
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Trenton Tower Outfit 


Specially designed for Arc-Light Trimming, 
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Trenton Tower Outfits are a real saver on 
maintenance costs. 


a 
a 
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Correct Design, Rugged Construction 
Good Materials Throughout 
Careful Supervision 


AROOKLYN a | makes the Trenton Tower Outfit one that 
= | . ry any operator has full confidence in and 
ey KAS i . 

ret: enables him to do better and faster work. 


Send for full details. 


This outfit and one man will save you money and 


5 ee 





te el 
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ns 


improve your service. 


J. R. McCARDELL 


The illustration shows one of eighteen Trenton Tower Outfits 


built for the Brooklyn Edison Company and specially designed TRENTON, N J 
- . . 


for are lamp trimming and maintenance—Tower elevation 20 
feet, clearance when collapsed 11 feet. 


——— 
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For Greater Resistance 


GALVANIZE IT! 


We have the largest hot dip job galvanizing plant 
and kettles in the United States. 


Se 


Drop 
forged 


steel We have the most modern equipment to do first 
. class galvanizing at lowest prices. 
cutting 


Galvanized Products Furnished. 
Prime Western Zinc Used Exclusively, 


head 


Send us your inquiries. 


Joseph P. Cattie & Brothers 


Gaul and Letterly Streets, Philadelphia 


STUCCO 
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CANADIAN PORCELAIN CO., LTD., 
HAMILTON, ONTARIO, CANADA 


mt 


The Bartlett 
Tree Trimmer 


“Insulated to 105,000 Volts” 


POSUSUOEUEOED ES OAEATEUEESEOEOEEAEOSETEOEEOSUEOCESCONEOOEOEOOOOEOO EA OCOOOOSOOEOS OOOO COEOOOOUOOSGEOCOOOOGESEOSOAUOEOVOATOTOONEOLOUSVETUEOUECETENTET: 


Specializing 


Bartlett Tree Trimmers are the choice of 
hundreds of leading central power stations be- 
cause they are insulated for work on H.T. 
lines, and they have unusual capacity. The 
jaws are designed to shear branches of 1% in. 
thickness. The compound lever action and 
drop-forged steel construction result in power 
and long life 

The operating rod is a special Bakelite insula- 
tor, tested at 105,000 volts 

A quality tool throughout, the Bartlett Trim- 
mer is offered as the best means of protecting 
your lines and workmen. Write. 


BARTLETT MFG. CO. 
448 E. Lafayette Ave. Detroit, Mich. 


High and Low Voltage Insulators 


OUDUOUOAUSEUDEUATEROAUOTREUOOEENSIECENNOAEEE OER 
SUS CLECULLELELLE 


MMM 


2M 


PORCELAIN INSULATORS 
HIGH TENSION PIN-TYPE INSULATORS, 


“WET PROCESS STRAIN INSULATORS 
GENERAL PORCELAIN. Co. 
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Cr TOOLS are designed to be most 
practical for your pole line construction 
jobs. The materials used are not only the best 
procurable, but careful attention is given to the 


selection of the proper material for each tool. 


Reinforcements are added at the points of stress 


Leach Company 


Dept. E 


OSHKOSH 


Oshkosh, Wisconsin CONSTRUCTION TOOLS 


ELECTRICAL WORLD 





and every tool is built to give long and efficient 
service. 

We make a complete line of pole line construc- 
tion tools. Our large stocks assure prompt ship- 
ments. Ask for catalog. 

Be sure you get Oshkosh Tools to be sure of 
satistaction. 


Complete stocks carried by all 
leading jobbers throughout the 
country, 


153 
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Live-Line Test Stick 
detects bad insulators 


A direct reading instrument that is light, 
portable and safe—it is adaptable to test- 
ing any type of insulator or bushing and 
is also applicable for many other purposes. 


For patrol work the Test Stick is equipped 
with earphones in addition to a meter 
which, on a visible scale, readily indicates 
a subnormal unit. The line voltage itself 
is utilized as an energy source, when the 
earphones are removed. 


The Iler device is absolutely safe to use. 
It is positive in its indications. It is eco- 
nomical. It may be used by any lineman. 


Just Out! An attrac- 
tive 12-page booklet 
describing this device 
with full particulars 
and giving a_ typical 
test report by depend- 
able engineers will be 
mailed upon request. 
Use the coupon. 


“- 


Universal Electric: 
Sales Corp. 


30 Church St. 
New York City 
Gentlemen: 

Please send me booklet and rates. 
Name 
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The New 


THONER & MARTENS 


underslung outdoor 
disconnecting switch 





HE standard T & M underslung outdoor 
disconnecting switch, 800 amp., is now 
equipped with choke coil. 


Working pressure is 22,000 volts, dry flash 
over is 88,000 volts and wet flash over 55,000 


volts. 


Other T & M features are the Bolt type lock 
and new sleet cover. 


Write for further details 


THONER & MARTENS 
463 Commercial St., Boston, Mass., U. S. A. 
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SAUUUUUENNGHUUUUPTAAAUUOLUNGO HALOGEN EEA 
g Heavy duty = 
2 Disconnect 5 
z with = self- — maoe mane E 
5 aligning Z 
3 hinges and z 
E contacts. z 
2 Bulletin Q. z 
EZ 280 Madison Ave., New York 5 
4 McCormick Bldg., Chicago = 
= Symes Bldg., Denver = 
= yi ) 135 High St., Boston = 
= PACE tee Hoge Bidg., Seattle = 
- & -" H. W. Hellman Bldg., Los Angeles = 
= \ Pioneer Bldg., St. Paul = 
. FRAN ~ Interurban Bldg., Dallas 3 
& GAN oe ee 930 Wyandotte St., ences City, Mo. 3 
= American Trust & Savings Bldg., = 
2 Birmingham i 
Zeusnonsnuenccvvccsecvcueecveezancuavecesceaeevenceeueneceyccanauuasseeeueeeeenzuarececeaeeeeveneseneneznsnuneennnant 
SQOUUOUUAADSUOOG00US0AS000 000A 0SUUASASOAOEOOSEALGOOAO CSOD EOOOESAAEAOOESOOUOUOESOOEUOUAUAAGOEOOSUAOSAOOEOOD UOMO UO AEAOO SOA EOOOENS OOOO EEA SA 
= Transmissivn Line and Special Crossing : 
z Structures, Catenary Bridges E 
= WRITE FOR OUR NEW DESCRIPTIVE CATALOG. E 
5 , E 
= Engineers and Contractors SYRACUSE, N. Y. : 
? = 
STM 
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THE SEARCHLIGHT SECTION 


Man you want 
Position you want 
Equipment you want 


will locate the 





Are you using the Searchlight? 


POEL 
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(Non-magnetic east iron) 
Ferranti-Dawson Patent No. 204598. 


OMAG OPENS A NEW FIELD 

FOR THE DESIGNER OF ELEC. 
TRICAL MACHINERY AND AP. 
PARATUS. 


IT COMBINES, IN A UNIQUE WAY, 
HIGH RESISTANCE: AND LOW 
PERMEABILITY, AS SHOWN BY 
: THE FIGURES IN THE ADJACENT 
Base for a Large Oil-Switch TABLE. 











Magnetic Specific 
erme- Resistance 
ability Micro-ohms 

Maximum. per cm. cube. 

Ordinary Cast Iron} 330.00 95.0 
NOMAG . . ioe | 140.0 
Brass . ‘ ‘ 1.00 | 7.5 


Resistance Grid 





Ferranti, Led., The Ferranti Meer & End-ring for a Turbo-Alternator. Weight 34 tons. 


Hollinwood, Transformer Manufacturing 


Co., Ltd. 
Toronto, Canada 


(eyeieie ele lela ieee ele eel 


England 
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BEST PRACTICE in cable testing | 
Lush Cable Tester For Locating High Resistance Faults and Other Tests 


Portable Low Power Factor Watt Meter For Measuring Dielectric Loss on Reel 
Lengths of Cable. 


Our Standard Line consists 
of microammeters, millivolt- 
meters, electrostatic voltme- 
ters, magnetic: flux meters, 
McCollum earth current me- 
ters, Kasson timers, vacuo 
thermocouples for use on 
A.C. currents of any fre- 
quency. 





Low Power Factor Wattmeter Lush Cable Tester 
Suitable for use on power factors down Although especially developed for location 
to .01 of high resistance faults without burning 


them down, it can be used equally as well 
on low faults. It will also locate breaks and 
measure insulation and resistance of cable. 


RAWSON ELECTRICAL INSTRUMENT CO., Inc. Cambridge, Mass. 


Specialists in High Sensitivity Meters 





This meter can be used in the factory or 
field alongside of cable reel. 
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: 2g Look Into This New WALL : 
: z i “Service With Safety” E 
: || > DREADNAUGHTNo.41 | 
: EB EB y 4 TE N D th e Z : Wind Shield insures Efficient Operation a fenet E 
= *q*,8 2 A nuUS at : 
: facilities of our 2: oo : 
: organization to those e : : 
: desiring information or bE : 
i 2: : 
reports on companies 2 5 ta Pee So : 
: with which we a ig _ : 
i re = : Filler ae Top = 
: identified. s 5 Ne Choc a 
= s = Held in Place by Clevig = 
2 = = P Flared Base for = 
5 = = Greater Stability = 
= = = Steel Tank with Bottom , E 
= 2: oy bat se : 
: ri unk, | eae : 
: 5 E Takes Place = 
5 = = This new steel torch combines all the advantages = 
= ss of the time tried older Dreadnaughts with a number = 
= = = of improvements. Built for heavier work, to give E 
= s & a bigger, hotter flame. New burner cleans itself = 
5 ° = = automatically. Hard brass spelter solder brazes z 
z Electric Bond and Share a all joints. Can be used in all kinds of weather. 2 
2 = =: A better “service with safety” torch at an at- = 
= Company 2 = tractive price. e 
5 ’ £ = Outline your Blow Torch needs by mail. E 
: (Incorporated in 1905) s § No obligation, E 
: Paid-up Capital and Surplus, $80,000,000 : : P. WALL MBG. SUPPLY COMPANY . 
= 71 Broadway New York i : 3126-66 Preble Ave., N. S., Pittsburgh, Pa. 2 
= =e = Since 1864 z 
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No better than 
its magnets 









METER can be no better than its magnets because they de- 
termine its speed for a given torque. Sangamo magnets are of 
the best magnet steel formed in automatic forging presses. It is sig- 
nificant that the design has not been changed since the present type 
H was brought out 15 years ago. 

The illustration shows the process of magnetization. The mag- 
nets are mounted on a bar, through which 12,000 amperes are 
passed from a special storage battery, creating a tremendous flux 


directly through each magnet. Later these magnets are artificially 
aged by partially demagnetizing and then matched in pairs of equal 
strength. Sangamo magnets are truly permanent unless exposed to 
a field having greater strength than the one used in the demagnet- 
izing process, which, however, is never encountered under opera- M R S 
ting conditions. , | 
Both the magnet design and the artificial aging process are Sangamo 
developments that have proved their worth in years of service; just 


one example of refinements in the process of manufacture of }angamo FOR EVERY ELECTRICAL NEED 


meters that show in after-years as well as in initial performance. 
Sangamo Electric Company, Springfield, Illinois 


New York Boston Chicago Birmingham San Francisco Los Angeles SIND 
6531-2 
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Best materials, most efficient tools, 
skilled operators, determine 
Jewell measuring accuracy 








The contro] springs of electrical instruments are 
attached to the moving elements by soldering. This 
is an operation of extreme delicacy, since the hot 
soldering iron must not touch the pivot, nor draw 
the temper of the spring itself. Special flux and 
solder is used to get the desired results. Our 
operators with vears of experience are 
highly trained and know the import- 
ance of their work. It is this exactness 
and careful application all the way 
thru that assures Jewell perfection. 

















Jewell 
Electrical Instrument Co. 
1650 Walnut Street, Chicago, Illinois 






Where instruments must be read 
from a distance as in large plating 
rooms, class rooms, lecture halls, 
boiler rooms, ete., the large illu- 
minated dial instrument, our pat- 
tern 42, becomes of great value 
The scale is 12 inches long on 
translucent material illuminated 
from rear. The instrument can be 
furnished with movements for D.C. 
as well as A.C. On special order 
any special movement as that for 
measuring power factor or  fre- 
quency may be incorporated in it 
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THE ELEMENTS OF OUR BUSINESS 
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It Never Forgets 


the Hartford Time Switch never forgets to 
turn an electric sign or current on or off. 
It eliminates human forgetfulness, wasted 
current and inaccurate service. 

Once a week’s winding is all it needs, 





trade Mark 
Automatic Starters Pressure Regulators Your jobber can tell you the details. 
fees eeamere umnete Sees 
oat Switches pee egulators 
Hand Starters Transfer Switches HARTFORD TIME SWITCH co. 
Magnet Switches Valve Control 


WRITE FOR CATALOG 
Sundh Electric Company, Newark, N. J. 


Branch Offices or Sales Representatives in Principal Cities 
UAEREULEUEEEELEDEGOOUUAEESEEELEOAANSEAECUUUUEOOEECLEEOAGCGNGAEEOOOGOSEESEELUGUEGEEECUSUASERDEUUEELAUEGEOEUEAEE EOS EEEELETTUEEEEEEEEE GEE EEETEEA OEE PATEL 


A. HALL BERRY, General Sales Agent 
71 Murray St., New York, N. Y. 





MEDAAGUAOEEAEODUROCNDOAUSSOELOSETEDOSOESESOOESEOCOEUODOOREOROSSTOROREOCOOSEOORSDEDEOSASS OSE SEOSSSOTDOSDODODOD SEER 


SUNANOODAEDEGOOOSSONOUONSNOOODERENAOONESEAEOOOENONOOOOENOUIONUOUOTOOOOOLODOLEAesdUOPREROOROSERRUUOEOOEDOOOOENDE: 
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Sauter — The Swiss automatic time switch 


@ MOTORSTARTING @ 
SWITCHES 


with overload protection by 
means of Inverse-Time Protec- 
tive Plugs. For motors rated 
5 Hp. and under 110, 220; 7% 
Hp. 440 and 550 volts. Various 
phases. Described in Circular 2. 


with a record of many years’ 
unmatched performance in all 


quarters of the U.S. A. 


PU) 


R. W.Cramer & Company, Inc. 


136 Liberty Street New York, N. ¥ 
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Only reliable products 


can be continuously 
advertised 


Are you acquainted with our 
No. 93361 Standard Unit Panelboards listed 
: in Bulletin A. 


The Trumbull Electric Mfg. Co. 
Plainville, Conn. 


New York Chicago San Francisco Boston Philadelphia Jacksonville 
UEUNELOTDOEDAUALSUNUADOEOEOAUGDADADAEOEAEOADALAEUOORDADELUEGEADAAUUULUEUEUEUOUESTOOOUSUNDATAEOUUEOAUOOGASARUEAEUODEDOELOOODAEUEUEOODUOUOOEOOOEOEAAT 


NOVEDAAANSASEAAAAAULOSESUDOOAEAAGOEROOEOOUOREOSSESSUADSLDSECUOROOUOROOTEDODEROOONUOEEOORD! 
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The Duncan “M2” 
is Standard Bearer 


of a Noteworthy 
Line 






Duncan Watthour Meters 


Duncan Watthour Meters, Model M2 (service type), have made the name 
Duncan well known and respected as indicating exceptional manufacturing ex- 
cellence and operating accuracy. These characteristics are shared by the other 
members of the Duncan Clan— a few of which are represented here. 

Duncan Alternating Current Switchboard Watthour Meters are essentially the 
same as the well-known Model M2 service type meter, but modified to meet the 
conditions of switchboard usage. Consequently they have the same high quality 
of construction and performance. For accessibility and ease of adjustment they 
are unexcelled. The Models M2S and M2PS present a neat and handsome 
appearance on the switchboard, the standard finish being hard rubber black and 
polished nickel. Other finishes can be furnished, however, if desired. 


Duncan instrument transformers have unusual phase angle and ratio character- 


istics. In designing this line, a liberal allowance of material not only insures 
good characteristics but also a high safety factor. 





M2A single phase 
meter, switchboard 
type 


Duncan Type M2S Switchboard 


single phase meter 


PEUEDENTONATEEESDED ATER EE TEDEEEEEETEEEREEE ESSE EEE ES ESSERE ESE RESS ERE ED ERE SESE SES SSSENESSeEe 


~ UADADAUESARESDSOSENUDODESEAASSESOOODEERADSDSOE EEL 


Type ET potentia) 
transformer 





DUNCAN ELECTRIC MANUFACTURING CO. 


Lafayette, Indiana 


UNCA 


atthourMeter. 





Duncan Model M2PA, 
witchboard type poly- 
phase watthour meter. 
This type is. finished 
imilar to the M2P 
ervice type meter with 
glass cover. 


Duncan Model M2PS, 
switchboard type poly- 
phase watthour meter. Fin- 
ished in polished nickel and 
hard rubber, black,this type 
presents a beautiful appear- 
ance on the switchboard. 
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The Backbone 


of a Time Switch 


The backbone of a Time Switch is the 
clock; and it is the quality and type of 
clock which is responsible for the depend- 
able service the Time Switch gives. 

Many Anderson Time Switches have 
been in continuous operation (except for 
an occasional cleaning) for over eighteen 
years. And, the thousands that are now 
in successful service all over the country, 
prove that an Anderson contains the most 
satisfactory clock that can be made for 
the purpose. 


Anderson’s 
Automatic 
Time Switches 


The whole of this remarkably sturdy and 
accurate timepiece, as well as the switch 
mechanism, is made in our own plant. 


: 
f 
k 
i 
: 
kb 
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& 


The long experience, knowledge of ‘Time 
Switch service and excellent clock de- 
sign has established a recognition na- 
tionally, for absolute dependability of 
Anderson Time Switches, wherever they 
may be used. 





Send for Bulletin No. 37 on Time Switches. 








ANDERSON 


Plugs and Receptacles 






These are made in many different styles for various purposes, in 
capacities up to 450 amperes. New and interesting applications come 
in almost every day, and, whether it is one or a thousand you want, 
our engineers are always ready to cooperate with you in the design 
and construction of these heavy-duty plugs and receptacles, to meet 
your particular conditions, exactly. 


Send for Bulletin No. 38 on Plugs and Receptacles. 


Electric Vehicle Type Receptacle 
100 to 450 Amperes. 


Albert & J. M. Anderson Manufacturing Co. 
289-305 A Street, Boston, Mass. 


OFFICES: New York, 135 Broadway; Chicago, 105 S. Dearborn St.; Philadelphia, Broad and Chestnut Sts.: 
London, 12 Moor Lane, E. C. 2. 


Manufacturers of Automatic Time Switches, Charging Plugs and Receptacles, Heavy Knife 
Switches, Circuit Breakers, Insulators, Line Material | 
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SOMETHING NEW 
and Just What You Have Been Waiting For! 





R MADE ay 
toller-Smith Co 
Ge THLEHEM. Pa u SA 5 


No... 47894 
MTO 


(Full Size) 


MADE 


(Full Size) 





Real Pocket Portable 


Direct and Alternating Current 
Ammeters, 
Voltmeters, Volt-Ammeters 
and Wattmeters 
ROLLER-SMITH Types HTD and 


HTA. Small enough for your pocket, 
your tool kit or your traveling bag. 


Compact and light enough to satisfy the 
most critical. 


Accurate and rugged enough to suit the 
most exacting requirements. 


A wide enough variety of ranges to cover 
many tests that have heretofore required 
large portables. 


Send for New Bulletins D-110 and D-150. 


Use the coupon. 


“Over thirty years? experience 
is back of ROLLER-SMITH” 





MAIN OFFICE WORKS 
237 Broadway, NEW YORK Bethlehem, Penna. 


Offices in principal cities in U. S. A. and Canada. 
Representatives in Australia, Cuba and Japan. 


ROLLER-SMITH COMPANY, 237 Broadway 
New York City. 


Gentlemen: 
Please send me ROLLER-SMITH Bulletins Nos. D-110 
and D-150. 


COMIDGDT, «oie f bids Co bwds ddeevewasecehacedarcde doses 


MENS i vac heedemhandaaes wan Sticudsnsateas ae 
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As to the future, I believe that 
there willbe, beforelong,radi- 
cal changes in boiler design 
and installations, for central 
station and large industrial 
plants— 


*From the President’s address at the 
American Boiler Manufacturers’ Ass'n. 
Convention, Hot Springs, Va., May 31— 
June 2, 1926. 





( 


Combustion pioneered pulverized fuel— 


Lopulco Systems 


( 
I 


COMBUSTION ENGINEERING 
A SUBSID 


INTERNATIONAL CoMBUSTIONE 
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. Now pioneering more efficient steam generation— 


Combustion Steam Generators 


3 | CORPORATION, 43 Broad Street, New York 
) IARY OF 


NINGINEERING CORPORATION 





Lopulco 
Pulverized 
Fuel System 


Frederick 
Multiple 
Retort Stoker 


Self-contained 
Stoker 


Coxe Stoker 
Type E Stoker 
Type D Stoker 


Type K Stoker 
Type H Stoker 


Green Natural 
Draft Stoker 


Green Forced 
Draft Stoker 
C-E Fin 
Furnaces 

C-E Air 
Heaters 

C-E Unit 
System 


(Pulverized 
Fuel) 


Grieve Grates 


Combusco Ask 


Conveyors 


Quinn Oil 
Burning 
Equipment 


Combustion) 
Steam 
Generator 


Ladd 
Water Tubé@ 
Boilers 


Com 


4S Broad St, New York. 
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New York Commercial 
July 29, 1926 
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A SUBSIDIARY OF § INTERNATIONA 
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The opening of the Avon Station of 
the Cleveland Electric [Illuminating 
Co. is of great interest to public 
utility companies. 

Avon, like the Lake Shore Station 
operated by the same Company, adds 
another link to the chain of large 


central stations and industrial plants 
equipped with 


LOPULCO 


Pulverized Fuel 


; SYSTEM 


Where investigation is thorough 
LOPULCO wins 


me erin, 


yt tm Offices throughout the World 


AMDMBUSTION ENGINEERING CORPORATION 
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Twin Branch Plant, The Indiana and Michigan Electric Co., Mishawaka, Ind, 


Three No, 42 and three No. 66 American Coal Crushers are in use here. 


They had good 


reasons for 
specifying 


AMERICAN 


Rolling Ring Type 
COAL CRUSHERS 


When a power company specifies a 
particular type of equipment for a 
power station, it is usually because in- 
formation available is favorable to 
that equipment. Experience’ with 
American Coal Crushers has _ con- 
vinced many progressive power com- 
panies that these machines are unex- 
celled for preparation of coal for 
stokers, in performance, and operating 
economy. 


The unique design of the American 
Ring Crusher results in an exception- 
ally uniform product, with a very low 
percentage of fines, and their construc- 
tion gives them unusually long life. 


They crush r. 0. m. coal, all costs included, 
for less than 2 cents per ton. 


AMERICAN PULVERIZER CO. 


18th and Austin Sts., St. Louis, Mo. 


Write for our catalog 
(and ask a user too!) 
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LEFFEL 


TURBINE WATER WHEELS 


High Speeds, High Powers, High Efficiencies 





Vertical High Spsed Lie Duty 1 Turbine 


We furnish many large vertical and horizontal turbines, 
developing power, and high efficiencies to meet 
requirements. Turbines and results fully guaranteed. 


The James Leffel & Co., Springfield, Ohio 


BRANCH OFVICES: 


speeds 
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I hy ene kh Sid's She Se Mae él 80 Boylston St 

eS So bb ee Wi eae ee Ok we .4th Nat'l Bank Bldg 

SOR aee DORINEN © ib oy 6 06404 8 oH OR CRD Plymouth Building 

SUM ie Dias nie cnn: Sale ie @: Oe ae dea ll Woolworth Bldg 

PETERBOROUGH, ONT., CANADA........ William Hamilton, Ltd. 
Eaensnvennnvennevenenennedenennanenenouvencanencavavcvnsevencacannenegesnenenraseveenenss0enseeUe0e0OOUCUCANEOnAGENEOLEUOOEOUEGOODS! C00 eOEUEODEOEOUAUEOEOGEOEONNEEE 
PU 
: Quimby : 
z Screw =: 
z Pump: 
. For Fuel Oil Service, Hydraulic Turbine Governors, = 
= Lubricating Oil, Calcium Brine, and Water Systems. = 
= Handles any fluid or semi-fluid that will flow. Capac- = 
. ities up to 4200 G.P.M. We also build ee and = 
= vertical centrifugal pumps up to 500 G.P.M. = 
= WILLIAM E. QUIMBY, Inc., Newark, N. J. : 
a caeethenteeliaietaametiatamnon iaiaieliameiniadaent tadidaaaa iia aed 
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<< LECOURTENAY © 


CENTRIFUGAL 
PUMPS 


LECOURTENAY CO. 
26 MAINE STREET 
NEWARK, NEW JERSEY 
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When Considering 
Turbines, Engines, Generators 
Ole ee oe eo 
Synchronous Motors, or Turbo-Blowers 


Refer to our Family Group 


First issue of each month 


Ridgway Dynamo & Engine Co. 


Ridgway, Pa 
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Make YOUR Pulverizer Operation 
SAFE and CERTAIN with a TERRY 


NIT pulverizers demand the maxi- the simplest method that insures greatest 
mum dependability in prime movers. reliability of operation. 
That is one of the reasons Rugged construction 
ry; . SUUTEUEC CUE 
why Terry single stage tur- 


throughout gives great dur- 
ability, while the flexibility 
of the Terry design makes 
it possible to meet new or 


bines are driving so many 


Where a Minute 
Counts! 


pulverizers today. 


“The supply of  pul- 
verized fuel cannot be 
interrupted if the load 
is to be carried. One 
minute would seem to be 
the maximum allowable 
outage.” 


N. E. L. A. Report 


hh — ave yrov Os 
[hey have proved most unusual operating condi- 


tions such as increased 
speed, changed steam pres- 
sure, etc. 


satisfactory operating Aero, 
Combustion, Erie City, Riley 
and Strong-Scott pulverizers. 
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In the Terry, steam acts For your next pulverizer 


SUUNTTEORATEENEUEOOUDEREEODEREEEEOCUEEEECOEROUDOEREAOROUUEEERUDERRG UO OEEEUOEECO OOOO ND, 


directly on a_ single one- drive, specify Terry and pre- 
piece, practically indestructible wheel - vent shutdowns, trouble and repairs. 


THE TERRY STEAM TURBINE COMPANY: 


Terry Square, Hartford, Conn. 







. 

50 H.P. 
Terry Turbo 
Gear Unit 
Driving Aero 
Pulverizer 


T-972 
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The unusual success of the Elesco superheater in 
central station and industrial services is due largely 
to the return bend and joint construction. Elesco 
superheater units, in which these features are com- 
bined, meet all requirements of space and boiler ar- 
rangements with the least number of steam joints 
and minimum amount of obstruction to the gasses 


a Construction 


The most discriminating buyers of power generating 
equipment for public utility and industrial power 
stations are satisfied users of Elesco superheaters. 
These customers, among others, include: 


New York Edison Co. 
Henry L. Doherty & Co. 
Commonwealth Edison Co. of Chicago 
W. S. Barstow Assn. 
Thomas E. Murray, Inc. 
Sargent & Lundy 
Stone & Webster 
U. S. Steel Corp. 
Bethlehem Steel Co. 
Colorado Fuel & Iron Co. 
Ford Motor Co. 
E. I. Dupont de Nemours 
Standard Oil Co. 

. Vacuum Oil Co. 
New York Central R.R. 


SS SS SS 
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These Are Elements of Success 
The Forged Return Bend 


A method of joining tubing to permit 
lengths, arrangements, heating surfaces 
and uniform steam flow areas most advan- 
tageous to the design of superheater units, 








The Ball Joint 


A metal-to-metal contact — eliminates 
handholes and reduces the number of 
joints — flexible, remains tight under 
most severe operating conditions, easy to 
adjust and maintain. 





See a er 





Millions of these forgings and ball joints are in daily use 
under the most severe operating conditions, 


THE SUPERHEATER COMPANY 
17 East 42nd Street, NEW YORK 


Peoples Gas Bldg., CHICAGO Union Trust Bldg., PITTSBURGH 


Represented in 


Atlanta Kansas City Charlotte San Francisco 
Houston Boston New Orleans Denver 
Birmingham Memphis Salt Lake City St. Paul 


Canada: The Superheater Company Limited, Montreal 
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Novelty, usually combined with a 
low price, may gain for a nev 
product a temporary vogue, at the 
hands of those who fail to look for 
fundamental, lasting values. But 
demonstrated worth alone can 
create an ever-increasing demand, 
and maintain it over a long period 
of years. 


The Irving Flooring in use today, 
if gathered together, would cover 
an area a mile long and over a 
thousand feet wide. And each 
year’s sales, larger than the last, 
add hundreds of thousands of 
square feet to this total. 


The new “‘Irvico’’ type, here 
pictured, embodies the lessons 
learned in producing this immense 
footage over a period of 14 years. 
It is new only in the shape of its 
mesh. It is 14 years old in the 
mastery of floor-craft which it 
represents. 


Let us send Bulletin H4. 


EVE MA BIE SB Pa MY & 


IRVING [RON WORKS GO. 


LONG ISLAND CiTy, N.Y. U.S.A. 
Established 1902 
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A Landmark of 
the New South 


YPICAL of the progress of the South and its 

wide recognition is this new plant of the 
Pinellas County Power Company, designed, 
owned and operated by the General Engineering 
& Management Corporation of New York City, 
and serving the prosperous community in and 
near St. Petersburg, Florida. 


The boiler equipment consists of four 
800 b.h.p. Edge Moor Cross-Drum 
Boilers, two of which are shown in the 
accompanying illustration. 













Here, as in scores of other communities 
throughout the country, the comfort 
and convenience of some 
thousands of people are 
largely dependent on the 
efficient performance of 
Edge Moor Boilers—a 
trust that is being faith- 
fully fulfilled. 





EDGE MOOR IRON COMPANY 
Established 1868 
EDGE MOOR, DELAWARE 


New York Chicago St. Paul Boston 
Pittsburgh Charlotte Los Angeles 


EDGE MQorR_ 
Water Tube DOLLE 
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Also Beacon 














“Taylor Stoker 


Gets more heat from a pound of coal than any other Combustion System 
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The Detroit Edison Company has been 
noted for operating one of the most ef- 
ficient and progressive steam heating 
systems in the world. In line with this 
fact, their new Beacon Street Heating 
Station is an outstanding example of 
the latest combustion engineering 
practice. 


The initial installation is two 4150 
h.p. units—the largest boilers thus 
far built. 


Each of these boilers will be fired by 
two 14-retort Taylor Stokers. 


The choice of Taylor Stokers for this 
great heating station came as the re- 
sult of the experience of The Detroit 
Edison Company with the Taylor 
Stoker in its other heating plants in 
downtown Detroit and in its large 
Taylor-fired generating stations. 


Taylor Stoker literature will be gladly supplied to anyone interested 


in power plant design or operation. 


AMERICAN ENGINEERING COMPANY 


PHILADELPHIA 


Canadian Sales and Service by Affiliated Engineering Companies, Ltd. 


Head Office: Southam Bldg., Montreal, Que. 





Marysville 
Edgar 
Richmond 
Fisher Body 
Riverside 
Kearny 


Central Illinois 
Light 


‘Chester 


Dayton Power 
and Light 


Zilwaukee 
Dodge Brothers 


Haverhill 
Electric 


Battle Creek 


Fifty-Ninth 
Street 


Beacon Street 
Heating Plant 


Saxton 


Indiana Service 
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De Laval Feed Pumps 
~ iS gaa| for High Pressure Boilers 


are distinguished by:— 


CONSERVATIVE SPEEDS AND LOW 
PRESSURE PER STAGE, giving longer 
life and less tendency to cavitation and vibra- 
tion. 


HIGH EFFICIENCY AT FRACTIONAL 
LOADS. 


SOLID ONE PIECE DIAPHRAGMS, to 
e . ae eliminate leakage and blowing out of packing 
Three motor-driven six-stage boiler feed pomes 300 between stages. 


gals. per min. each against 450 Ibs. at 1750 RPM. 

SINGLE SUCTION IMPELLERS, which re- 
quire only one set of wearing rings per 
impeller instead of two. 


LABYRINTH WEARING RINGS, permit- 
ting operating clearances from three to four 
times greater than with flat rings for the same 
leakage. 


SHAFT PACKINGS subject to suction pres- 


sure only. 


HYDRAULIC BALANCING DEVICE, 
which divides pressure drop equally and 
reduces erosion. 


DE LAVAL STEAM TURBINE DRIVEN 
BOILER FEED PUMPS are designed, as- 
sembled, inspected and tested in one shop 
and guaranteed by one concern. The turbine 
has been specially designed for high pres- 
sure, high temperature steam. 


POWER LIMITING CHARACTERISTIC 
and low starting torque of De Laval pumps 
render oversize electric motors unnecessary 
and favor high motor efficiency and power 

factor. 





































De Laval Centrifugal Pump for very 
high pressures, with solid dia- 
phragms cast separate from 
casing. 


All De Laval apparatus is built on 
an interchangeable basis. 


Ask for Catalog B 43. 






1000 GPM. six-stage 6-inch motor-driven pump, 1130 ft. 
head, 1750 RPM., built for Narragansett Electric Light- 
ing Co., Providence, R.I Jenks & Ballou, Consulting 
Engineers. 







a . i Four 5-stage extra heavy type boiler feed pumps for 
high pressure service. 


e Laval Steam Turbine Co. 









LOCAL OFFICES LOCAL OFFICES 
Atlanta Dallas T t N wv Philadelphia San Francisco 
Boston Denver ren on, Cw ersey Pittsburgh Seattle 
Chariotte Duluth . Portland, Ore. Spokane 
Chicago — Helena Indianapolis Los Angeles New York St. Paul Toronto - 
Cleveland Houston Kansas City Montreal New Orleans Salt Lake City Vancouver 570 


Manufacturers of Steam Turbines, Centrifugal Pumps, Centrifugal Blowers and Compressors, Double Helical 
Speed Reducing Gears, Worm Gears, Hydraulic Turbines, Flexible Couplings and Special Centrifugal Machinery 
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What WE mean 
by Efficiency— 


Buffalo. Mechanical. Draft Apparatus has 
been and is being installed in a large number 
of the great modern power stations which 
are dedicated to Efficiency. 


The utilization of cheaper grades of fuel, 
the increased size of the units, the installa- 
tion of boilers to operate continuously be- 
tween three and four hundred per cent of 
ratings, the use of superheaters, air pre- 


heaters and economizers have created en- 
tirely new mechanical draft problems. 


Buffalo equipment for this work is long lived, due to its construction, while its design 
gives an operating efficiency under all loads that makes it the logical choice of the 


Consulting Engineer. 





These Plants 


Use + 


Fans— 


Philo Station, Ohio Power 
Co.; Columbia Power Sta- 
tion, Columbia Power Co.; 
Hell Gate Station, United 
Electric Light & Power Co.; 


Co. 


For Continuous 


EFFICIENCY 





Avon Station, Cleveland 
Electric Illuminating Co.; 
Hudson Ave. _ Station, 


Brooklyn Edison Co.; Calu- 
met Station, Commonwealth 
Edison Co.; Crawford Ave. 
Station, Commonwealth 
Edison Co.; Northern States 
Power Co., St. Paul, Minn.; 
San Angelo Power Station, 
West Texas Utilities Co.; 
Illinois Northern Utilities 


No matter what fuel you plan to 



























use in your power plant there is 
Buftalo Mechanical Draft Appara- 
tus to handle your needs Efficiently. 
Our Catalog 730 tells the story. 


A Buffalo Single 
Width Double Inlet 
Duplex Conoidal In- 
duced Draft Fan is 


shown at the upper left. 


At the Right The 
Buffalo Type “R” 
Steel Plate Pressure 
Blower for use with 
pulverized coal and oil 


fires, 













BUFFALO FORGE COMPANY 


Broadway Buffalo, New York 
In Canada, Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


Mechanical 
Draft Apparatus 








ELECTRICAL WORLD VOL. 88, No. 12 


An artist’s conception of an 8,000,000 kw. Central Station 
of the future. 


The aggregate capacity of the Cameron Class HMT 
boiler feed pumps now in Central Stations in America would 
be sufficient for such a plant. 
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Yesterdays vistons are to-days 
realities and tomorrows history 


E need our visionaries: Their dreams point the 
way to progress. We need our producers: 
They materialize those dreams. We need our 


histories: They guide in building for the present and for 
the future. 


The vaults of Cameron contain a splendid history of 
successful pump building achievements during the past 
sixty years. This history is made up of thousands of 
designs and patents. It includes test and performance 
records of Cameron Pumps on every conceivable fluid- 
handling service. This history is a composite of the crea- 
tions of some of the best engineering minds of three gen- 
erations. It. is the foundation for Cameron’s present 
success and the promise of future achievements. 


There are a great many meritorious installations of 
Cameron Pumps in modern central stations, power plants, 
paper mills, sugar mills, and factories of all kinds. These 
installations are concrete evidence that Cameron engineers 
have produced pumps to meet adequately all present-day 
requirements. 


Unusual conditions arise. Central stations operate at 
ever-increasing boiler pressures; mine drainage is handled 
in one lift; sugar mills and paper mills must speed up the 
handling of their viscous fluids; condensate must be taken 
care of more efficiently. Whenever any condition of this 
nature has arisen, there has been a Cameron Pump ready 
for the task. Time after time, Cameron designers (call 
them “Hydraulic Visionaries,” if you will) have solved 
the problem in the laboratory before the problem had 
even arisen in actual practice. 


Cameron has won the utmost confidence of its custom- 
ers. To win this confidence, Cameron business must have 
been conducted under the guidance of a sound sales and 
service policy. 


Let Cameron engineers help you with your pumping 
problems. Their experience and their ability are at your 
disposal. 





End view of Cameron Class 
HMT Boiler Feed Pump. This 
shows the force-feed-lubricated 
Kingsbury Thrust Bearing. 
Note the massive construction. 


Ingersoll-Rand 
and Cameron 
Equipment for the 
Central Stations: 


Surface Condensers 
Boiler Feed Pumps 
Circulating Pumps 
Condensate Pumps 
Service Pumps 
Vacuum Pumps 
Pneumatic Tools 
Paving Breakers 
Air Compressors 


INGERSOLL-RAND COMPANY—11 BROADWAY, NEW YORK CITY 


Offices in principal cities the world over 


CANADIAN INGERSOLL-RAND CO., LIMITED, 260 ST. JAMES ST., MONTREAL QUEBEC 


R-1158 
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Foxboro 
Recording 
Gauge 


Strength vs. Weight 


A FAT, heavy man can’t compete with a 
trained athlete. Weight doesn’t mean 
strength in athletics any more than it does in an 
actuating movement, the part that drives the pen 
arm of a recording instrument. 


The strength of an actuating movement is not 
produced by great weight and broad bearing 
surfaces, which often mean excess friction and 
lost motion. And much talk about weight dis- 
tracts attention from the one important consid- 
eration—ultimate power delivered to the 
pen arm. 


The actuating movements of Foxboro Recorders 
have strength with the minimum weight and 
number of moving parts. ‘They are as lithe and 
sinuous as a greyhound, and as responsive to 
changes as the needle of a compass. All the 
power of the movement is delivered to the pen 
arm; nothing is lost. 


A Foxboro movement will not lose its accuracy 
because there is no excess friction, lost motion, 
inertia or momentum. 


All Foxboro Instruments are guaranteed per- 
manent in calibration and are accurate to 
within less than 1 per cent of total scale 
range. ‘They give you the utmost in instrument 
accuracy and dependability. 


THE FOXBORO CO., Inc. 


Neponset Avenue, Foxboro, Mass., U.S. A. 


New York Chicago Boston Philadelphia Pittsburgh 
Cleveland Rochester Atlanta Tulsa 
Los Angeles San Francisco Portland, Ore. 
Peacock Brothers, Limited, 1605 Delorimier Avenue, Montreal, Canada 
Sole British Representatives Walker-Crosweller & Co., 58 Queen Elizabeth 
Street, London, 8S, E. 


OX BOR 


REG. U. S. PAT. OFF. 


THE COMPASS OF INDUSTRY 
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[ ——————enpereneenememenneel Ie TE Ea Same peeeensoern anne neannanenss | 


L 
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n 
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UUUVUU TT EDAC ETE ELUATE EPEAT SEU 


. 


This 62-in. free discharge regulator of the Larner- 
Johnson type is installed in the base of Cushman 
Dam, a project of the City of Tacoma, being de- 
signed to discharge 1850 c.f.s. under 200-ft. static 
head. The illustration shows the valve partially 
opened, discharging approximately 900 c.f.s. under 
175-ft. head. A 90-1n. Pelton electric motor oper- 
ated butterfly valve is installed ahead of the dis- 
charge regulator to permit unwatering of the latter. 


THE PELTON WATER WHEEL COMPANY 


Hydraulic Engineers 
2983 Nineteenth St., San Francisco 100 Broadway, New York 
Associated Companies: Wm. Cramp & Sons Ship & 


Engine Bldg. Co., Philadelphia; Dominion Eng. Work, 
Montreal; Sociedade Anonyma Hilpert, Rio de Janeiro. 


ST 


Che SIMPLEX 
UNIT SYSTEM 


UNIT PULVERIZER 
FURNACE 


BURNERS PIPING 


Send for 
Literature 


FURNACE ENGINEERING Co.INC. 
5 BEEKMAN ST. NEW YORK.NY. 


SUT TE TT ee 


LOMBARD 


WATER WHEEL 
GOVERNORS 


Powerful, quick-acting oil- 
pressure governors in sizes 
and types for any applica- 
tion or special condition. 
lor many years, the name 
LOMBARD has stood 
for reliable service 
and closest regulation 
obtainable. 
THE 
LOMBARD 


GOVERNOR CO. 
ASHLAND, MASS. 






PUEDOLORODRRAGLADCOUEDCARCUROGROOCRRORDERGURESEGESOEOOERGRODEGSESOOEROGESORAROOEOOCURGUEOOURORESGEROOONGOUAOOED 
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strom 
PREHEATER 


SUPERHEATED AIR 
150,000 Boiler Horsepower Installed 





J xe 





< 
mw Cold Air 


< 
Cooled flue gases 
to chimney 


Made in 
Standard 


Sizes 


Up To 
5000 Boiler 
mf. 








Heated Air 


Hot flue gases | 
from boiler to furnace 


Permanent Efficiency 


The efficiency of the Ljungstrém Air Preheater will be the same 10 years hence as at the 
time of installation. The regenerative counter flow principle used eliminates all chances of 
leaky plates or tubes. 


Heat storage in the elements versus heat transfer through metal, once and for all time elimi- 
nates decrease of efficiency due to soot deposits. 


The Ljungstr6m method—which guarantees the same savings year after year,—merits your 
most serious consideration. 


Let our engineers discuss this important problem with you. 


THE AIR PREHEATER CORPORATION 


25 Broadway, New York 


Canadian Licensees—Lammers & Maase, Ltd., 240 Craig St., West, Montreal 
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Typical board with Bristol’s at the Virginia A Bristol’s recording voltmeter in a large 


: : ; A Bristol’s recording voltmeter 
Railway & Power Co., Norfolk, Va. railway and power company’s substation. 


on an automatic reclosing 
circuit breaker panel. 


BRISTOL’S—the dependable recording 


It makes no difference what kind of new con- 
struction; steam plants—hydro-electric or indus- 
trial—Bristol’s Recording Instruments are in 
demand because of past performance records. 





| i F " Since the valuable information obtained from the 
, [ : rm chart records made by BRISTOL’S Instruments 
has become more and more recognized as 
| iE ae absolutely imperative to efficient plant operation, 
in the number of BRISTOL’S Instruments has 

| 5 greatly increased. 


ae 










Here is a new booklet 
on Bristol’s recording 
voltmeters just off the 
press. Your request 
will bring a copy 
promptly. 





Pittock Station Board—Northwest Electric Co., Portland, Qre, 


= 


Portable Recording Recording Recording Recording Wattmeter 
Millivoltmeter Pyrometer Pressure Gage Wall Type 
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‘ A Bristol’s panel at the Devon plant of the Another large Bristol’s board used by one of the largest 
Connecticut Light & Power Co. 2 power and railway companies in the world, 





instruments for new construction 


Whatever your instrument problem, Bristol has 
had the experience and actual service that really 
count. For 36 years the rank and file of engi- 
neers have learned to depend upon them—hence 
they are usually specified. 

And no matter which type of our recording instru- 
ments you specify, you may feel sure of a_ highly 
dependable service. Greater plant efficiency at a cost 
consistent with the quality of service is enjoyed every- 
where by Bristol’s users. 


Learn about the Bristol line, the most complete ix 
the world. Write for descriptive catalogs. 
















a q Ask/Any ‘ 
IESE ccinteet | 


, —" Engineer, 


BRISTOL S 





RECORDING ~~ 
_ ~ INSTRUMENTS 


Bristol’s recording voltmeters used on feeder circuits by 
THE BRISTOL CO., Waterbury, Conn. Southern Public Utilities Co, Charlotte, N.C. 








Frequency Ammeter Portable Voltmeter Wattmeter 
Meter Wattmeter 





ELECTRICAL WORLD 








CONNERYS Improved EXPANSION STIFFENER 


Practically all the leading public utilities have 
standardized on this modern flue construction 


pleted central station of the South 

Western Gas and Electric Com- 
pany—Sargent & Lundy, Chicago, engi- 
neers and constructors, typifies the rapid 
progress being made by the South. 
All boiler flues and uptakes are built 
with CONNERY’S Improved Expan- 
sion Stiffener construction, which makes 
them moisture proof and air-tight. 


No sliding joints are included and all 
joints, corners and laps are electrically 
welded. 


. HREVEPORT—the newly com- 





The pew Shreveport Station of the South Western Gas & Electric Co., Shreve- 


There are no points of concentrated stress. 
Expansion and contraction is taken up 
freely and all stresses are distributed. 
Consequently there is no trouble due to 
buckling or warping. 


CONNERY’S' Improved Expansion 


Stiffeners cost no more than ordinary con- 
struction. Why not specify them for all 
boiler flues, uptakes and air preheater 
ducts? 


Write us for Bulletin 


Here are a few more 
of many Connery 
installations: 


Houston Light & Power Co. 
Phoenix Utility Co. 
Public Service Co. 
Kearny, N. J, 
Penn Central Power Co. 
Day & Zimmermann 


United Illuminating Co. 
Westcott & Mapes 
Western Electric Co. 
J. G, White Eng. Co. 


Monongahela West Penn. Pr. Co. 
Sanderson & Porter 


Metropolitan Electric Co. 
W.S. Barstow Mngmt. Ass'n 


Eastern Conn. Power Co. 
Harry H. Hope Eng. Co. 


Ford Motor Co. 
Albert H. Kahn 


Phila. Suburban Gas Co. 
American Gas Co. 
Southern Power Co, 
Standard Oil Co. 

Edison Elec, Ill. Co. 


port, La. Sargent & Lundy, Chicago, Engineers and Constructors. Chas, T. Main, Ince. 


Virginian Railway Co. 
Gibbs & Hill 


| eensboro Gas & Elec. Co, 
CONNERY & COMPANY, Inc. Sil 8 


New York Philadelphia 


McClintock & Craig 


Chicago 


See our exhibit at the Sesqui-Centennial Exposition at Philadelphia, Pa. 


». 


‘ 
So ere 
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208,000 kilowatts 


in one [urbine-Generator unit 
40 Times the capacity of 





The total capacity of G-E 
Steam Turbine Generators 
in service is 16,000,000 

w. Broad experience, 
plus General Electric’s 
research work and _ well- 

rounded engineering, 

rnishes a foundation for 
any turbine development. 
The resultant reliability and 
efficiency of G-E machines 
are fully appreciated by 
progressive American engi- 
meers and public utility 
executives. 


GENERAL ELECTRIC 
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the first large turbine 
(soookw) of 25 years ago 


A G-E Turbine-Generator unit of this capacity 
is being manufactured for the State Line 
Generating Company, which is building a 
great power station on Lake Michigan to 
supply electric energy to the Chicago indus- 
trial district. It is the first unit for this station, 
which will have an ultimate capacity of 
1,000,000 kilowatts. 


Other G-E Turbines under construction, 
which are also pioneers of their class, are: 


A 65,000-kw. machine for the Edison Electric 
Illuminating Company of Boston—the largest 
single-cylinder unit. 


Two 94,000-kw. machines for the Southern 
California Edison Company—the largest tan- 
dem-compound units. 


All of these G-E Turbines will be built to 
operate efficiently under modern high-tem- 
perature, high-pressure steam conditions. The 
machines are notable also on account of the 
fact that the 208,000-kw. and the 65,000-kw. 
machines will operate at a speed of 1800 r.p.m. 
and the 94,000-kw. machines at a speed of 1500 
r.p.m.—the largest turbine generators now 
under construction to operate at these speeds. 
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Complete equipmen 





The Aero Unit Coal Pulverizer 


Delivers coal of a uniform fineness controlled by the operator. 
irrespective of wear and increasing clearances between the revolv- 
ing and stationary parts. The coal can be pulverized to pass 99% 
through a No. 100 mesh screen, and high moisture content can be 


successfully handled, 









‘FOSTER 
AiR HEATER 


ee Vik hke 





FOSTER ECONOMIZER 


CLAD LLEL OED TEL DIED 








Za 





cr 
“| 
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| 





FOSTER 
«| WATERWALL AT 
REAR OF HOPPER ———— 


PINVERIZERS 
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The Foster Economizer 


Provides complete countercurrent flow of furnace gases 
and feed water, which in many cases reduces the temper- 
ature of the flue gases below that of the water leaving the 
economizer. By using an individual economizer close to each 
boiler, air infiltration and radiation losses become negligible. 





The Foster Convection Superheater 


The Foster Extended Surface consists of steel tubing 
covered with cast iron rings or gills. It presents a far 
greater heat-absorbing surface than the bare tube construc- 
tion, steadies the superheating effect, and greatly reduces 
danger of corrosion. 


Power Specialty Company 


Foster Superheaters, Economizers, 
Oil Heaters and Water Cooled Furnaces 


111 Broadway, New York 


Boston, Philadelphia, Pittsburgh, Cleveland, Detroit, Kansas 
City, Chicago, Denver, Dallas, Los Angeles, 
San Francisco, London, England 
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|steam generation 


ECENT developments in power plant 
progress have clearly shown that 
maximum overall boiler efficiency neces- 
sitates complete control of the design and 
equipment entering into the construction 
of the steam generating units. 


For any existing or proposed boiler, the 
Power Specialty Company will design, 
build and install the most suitable combi- 
nation of heat transfer and coal pulveriz- 
ing apparatus for maximum efficiency of 
steam generation. 


This equipment includes the Foster pro- 
tected surface convection superheater, 
radiant-heat superheater, «economizer, 
water-cooled furnaces, and Aero unit coal 
pulverizer. 


The results of over 11,000 installations 
made during the last 25 years have con- 
clusively demonstrated the efficiency and 
durability of Foster design and con- 
struction. 


Bulletins describing this equipment will 
be sent on request. 


FOST 
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The Foster Radiant Heat Superheater 


Absorbs heat directly by radiation from the burn- 
ing fuel and from the heated brick walls of the fur- 
nace. ‘Permits a wide range of superheat with rela- 
tively small heating surface, and effectively uses the 
radiant heat that otherwise causes high brickwork 
maintenance. 


Foster Water-Cooled Furnace Surfaces 
and Water Backs 


Foster Furnace Surfaces provide heat absorbing 
metallic walls to replace troublesome brickwork with 
its high cost and short life Among the resulting 
advantages are—the elimination of heavy clinkers 
and clinker difficulties in stoker fired furnaces: in- 
crease in rapidity of boiler circulation, steam gener- 
ation, furnace capacity. and marked reduction in 
furnace maintenance expense. 


SUPERHEATERS 
ECONOMIZERS 


WATER: COOLED 
FURNACES 


AERO UNIT 
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COAL PULVERIZER 
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Let a “Chicago Flush-Kleen” 
Do That Disagreeable Task 


The distasteful task of cleaning a strainer basket on a 
Sewage Ejector is no longer necessary. 








Illustrated at the left is the Chicago “Flush-Kleen” Dry 
Basin Sewage Ejector unit. The construction of the 
“Flush-Kleen” is a development in Dry Basin Sewage 
Ejectors which entirely eliminates the old-fashioned strainer 
basket. 


Let our Bulletin No. 126 tell you more about this new 
unit based upon the “‘Flow-Reversal” method. 


“Flush-Kleen” Dry Basin Sewage Ejectors are now giving 
satisfaction in the Saenger Theatre, New Orleans; the Rome 
School, Rome, New York; and the Merchants and Manufac- 
turers Building, New York City. Simplicity in construction 
of the “Flush-Kleen” strainer has been proven in the above in- 
stallations where not a moment’s trouble has been experienced. 


Ask for Bulletin 126—Gladly furnished upon request. 





Patented and Patents Pending 


Quality Centrifugal Pumps for Every Purpose 


SEWAGE CIRCULATING CONDENSATION 2 = Chicago, Ill. 
BILGE FIRE HOUSE VACUUM 
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THE BABCOCK & WILCOX COMPANY 


85 Liserty STREET, New, York 
Builders since 1868 of * Makers of Steam Superheaters 
Water Tube Boilers since 1898 and of Chain Grate 
of continuing reliability Stokers since 1893 


BRANCH OFFICES BRANCH OFFICES 
Boston, 49 Federal Street DetrRoIT. Ford Building 
PHILADELPHIA, Packard Building NEW ORLEANS,, 344 Camp Street 
PITTSBURGH, Farmers Deposit Bank Building Houston, TEXAS. 1011-13 Electric Building 


CLEVELAND, Guardian Building DENVER, 444 Seventeenth Street 
CuHicaGco, Marquette Building 


SANSA 


EVOOVUTUSUTNOG ATO ATOVONOOTODEOUOTDEOLAEOOOSOVONOSOEOEOOTONOEUCEOOOREDO ACO EH HOTS 





SaLt LAKE City, 405-6 Kearns Building 


HUCUEDODVAEGUSEDDARNADODSSOAEDOGEDAEOSDSENANESUOSOUAASOOALUESUUESUASUASDASDASDUSLIOSODORSII IIS: 


PORTLAND, ORE., 805 Gasco Building 


CINCINNATI, Traction Building San Francisco, Sheldon Building = 
ATLANTA, Candler Building _ B hina 4 J Los ANGELES. 404-6 Central Building = 
PHOENIX, ARIz.. Heard Building ayonne, 2 ve SEaTTLeE, L. C. Smith Building = 
DaLLas, TEX.. 2001 Magnolia Buildjng Barberton, Ohio HavaNa. CuBA, Calle de Aguiar 104 = 
HonoLutu, H. I., Castle & Cooke Building SAN JUAN, Porto Rico, Royal Bank Building E 

is 


a 
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SMITH & SERRELL Pa The Improved, 


a 
24 Washington Place [FLEXIBLE COUPLINGS! nT 
emesis 1.2. LELEXIBLE COUPLING Bushed Pin ype 


’ . . handles all accidental shaft misalignments; 
For Motor, Turbine, Engine Drives cushions shocks and vibrations; is extensible 


one-half inch endwise; self-lubricated; any 
power, speed or service, All-metal, durable, 
eS and safe. Ask for Bulletin 378. 
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Over 600in Service 
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APLUSUQUCVUOROOAEDOSEUOSEASEROESSAE DODDS USEC A 


ELECTRIC CRANES 
HAND CRANES 
ELECTRIC HOISTS 
SEND FOR BULLETINS I-BEAM TROLLEYS 


MARIS BROS., Philadelphia 


BT 





Diesel builders since 1898 





SPOUSAL DHS 


OAEARLESEOO*OEEESESTUTUAT 


Busch ~Sulzer Bros-Diesel Engine Co 
St. Louis Mo 


UU 
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for e of 
Heater ; Ba four Cochr; 
. erating ectric ‘Caters irane 4 
ee “a Cochrane eration. ‘bs er br = Light galled by Unie Tating 
Yajima * . d ; ‘ow ’ : c- 
Une of five Cochrane Combined Deaerating and Metering Heaters Najin ans 500,000 eevegate Capacity. ., St. Louis 
<a - “ Co., Jar ber hr ¥, 1,525.6 ’ 
installed in Kearny Station; heating and deaerating capacity - “9,000 Ibs. 


400,000 Ibs. per hr. each. 


. The Best Practice 
In Feed Water Treatment 


is to use Cochrane Deaerating Heaters, combined with 
air-tight surge tanks or V-notch meters, if desired, or with 
Cochrane Hot Process Softeners in jet condenser plants, 
thus avoiding all possibility of, oxygen corrosion and scale 
in economizers and boilers. 


The Cochrane Deaerating Heater is more efficient than a 
surface heater or a flash deaerator, as its use involves no 
loss of temperature head. It utilizes bled steam, auxiliary 
exhaust or evaporator steam and delivers oxygen-free, 
non-corrosive water at any temperature desired. 


One of Cochré paerating aa cdis f : ; 
bd <a. gga poeeties Heaters for Toledo Edison Ask for Publication M-1340 


Cochrane Corporation 
3197 North 17th Street, Philadelphia, Pa. 


METERS SOFTENERS FILTERS HEATERS 

V-Notch Hot Process Pressure Open——C losed 

Pipe-Flow Cold Process Gravity Steam Stack 

Weighing Metering 

Volumetric Deaerating 
Storage 

DRAINERS TRAPS SEPARATORS VALVES 

for handling Low Pressure Steam Back Pressure 

large High Pressure Oil Atmospheric Relief 

quantities Air Flow 

of water Water Check 







Heat Balance Hook-up 
of Narragansett Elec- 
trie Light Co., Jenks 
& Ballou, Engrs., show- 
ing Cochrane Combined 
Deaerator and Hot 
Process Softener. 





Three Cochrane Combined Deaerating Heaters and Surge Tanks 
installed by Detroit Public Lighting Commission; 250,000 Ibs. 
Der hr. and 500 cu, ft. storage capacity, each, 


Cochrane Combined De- 
aerating Heater and Surge 
Tank supplied to Gulf 
States Utilities Co.; 
300,000 Ibs. per hr. 





One of two Cochrane Deaerating Heaters in Richmond 
Station; 540,000 Ibs. per hr, each, a 
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No. 345 
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Columbia Power Station, Cincinnati, Ohio. Sargent and Lundy, engineers and constructors. 


The Foundation Company, general contractors for building construction. 





ONFORMING to the latest practice in modern central station boiler opera- 
tion, all of the 15,110 sq. ft. standard type and the 17,612 sq. ft. reheat 
Babcock & Wilcox Boilers at the Columbia Power Station are fired by 
pulverized coal. 


Complete Fuller-Lehigh Pulverized Coal Equipment is installed. 


Each boiler has six horizontal and nine vertical Fuller-Lehigh Flare Type Burners. 
Air for combustion is preheated by a Babcock & Wilcox Tubular Air Heater and by 
passing it through the hollow space within the boiler furnace and ash pit walls. 


Nearly one year of operation has established the high economy and success of this 
method of firing. 


We will be glad to point out the savings and operating advantages that can be obtained 
by pulverized coal firing under your boilers. Write for Bulletins: 


No. 900—Pulverized Coal for Boilers Central Storage Systems, 
No, 800—Unit Mills for Direct Firing of Boilers. 


-LEHIGH 


Pulverized Coal Equipment 
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Fuller-Lehigh Pulver- 
ized Coal Equipment 
includes all apparatus 
required for fuel 
preparation, transpor- 
tation, and firing of 


boilers in large cen- 
tral stations and in- 
dustrial plants and a 
complete unit mill 
system for direct 
firing of boilers in 
smaller plants. 





FULLER-LEHIGH COMPANY. Fullerton. Pa. 


(A BABCOCK & WILCOX ORGANIZATION ) 
New York, Fuller-Lehigh Co., 50 Church St. 
Chicago, Acers Poppenhusen Co., McCrmick Bldg., 322 So. Michigan Avenue 


Boston, H. H. Leathers, 80 Federal St. 
Salt Lake City, Harrison & Co., Atlas Bloch 


Station 
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Handles cargo or bunker coal—with a 
capacity of 3000 tons an hour 


And you as operating factors in Central 
Stations are vitally interested in equipment 
that is to handle the enormous quantities 
of coal that you use. 


W-S-M engineers have been serving your 
industry for years. They are able to advise 
you'on coal-handling equipment of all sorts. 


Your profits will increase according to the 
decrease in your operating expenses—be 
sure that your labor and equipment costs 
are minimized. 


Detailed reports can be had from our 
engineering department. Write to them. 
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MAN-SEAVER-MoRGAN Co, 


CONSTRUCTORS MANUFACTURERS 


Gleveland, Ohio 
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An Air 
Economizer 
with 
Removable, 
Reversible 


Chambers 
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‘Two Great Developments [ir 


The unique design of Sturtevant Air Economizers for preheating 
combustion air with utmost economy has attracted the attention of 


the power plant industry. 


In powdered coal installations burning low-grade fuel and in plants 
where the feed water to the boilers is heated to a high temperature 
through other sources,—such as bleeding steam from the turbines,— 
Sturtevant Air Economizers utilize the waste heat in the stack gases 
in place of or in connection with water economizers. 


Sturtevant Air Economizers embody the most advanced engineering 
practice and possess several distinct and desirable features contribut- 
ing to efficient operation and low maintenance. 


One feature of especial interest to engineers is the individual unit 
chamber design. This practically doubles the life of the apparatus 
as each chamber is removable and reversible, thus making replace- 
ment a simple matter; but more important is the fact t" xt the reversal 
of the “hot” and ‘“‘cold” ends increases the life of the chamber. 


Sturtevant Air Economizers can be adapted to any power plant and 
reduce power charges. We suggest you write for a copy of Bulletin 
331 and see the advantages of this economizer. 





6 
STURTEVANT PRODUCTS £1 POWER PLANTS 

FUEL ECONOMIZERS Reduction Gear Feeder Blowers 

Cast Iron Transmissions Dryer Fans 

Steel Tube Electric Motors Turbo-Undergrate Blowers 
Air Preheaters Dust Blowers 
Forced and Induced Draft GENERATING SETS Vacuum Cleaners 

Fans Engine Air Washers 
Cindervane Fans Motor Transformer Fans 


Steam Turbines Turbine 





\ 
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A Water 
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with 


Lead Coated 
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Extended 
Surface 


Steel Tubes 
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in Power Plant Economy 
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For years Sturtevant Cast Iron Economizers have been paying their owners 
high dividends by recovering hot waste gases for preheating boiler feed water. 
To meet the more modern conditions Sturtevant Lead Coated Extended Sur- 
face Steel Tube Economizers for use with high pressures have been introduced 
and have been hailed with highest approval by power plant engineers for 
their unique design and splendid performance. 


This recent development in power plant equipment, which allows steel tubes to 
be used where before only cast iron was suitable, successfully combats the cor- 
roding effects of sulphuric acid in the waste gases on the outside of the tubes and 
of oxygen in the water on the inside of the tube by protecting the tubes with 
a lead coating. ‘This covering on inside and outside is applied by a special proc- 
ess. In actual operation it has proved highly successful. 


Another feature which distinguishes this economizer by its extraordinary eff- 
ciency is the extended surface. By a process developed by Sturtevant Engi- 
neers steel discs are put on steel tubes so tightly that an indentation appears on 
the pipe under every disc. This process secures the utmost in heat transfer 
from the gas to the water by means of the perfect contact between discs and 
tubes. 


We have printed a bulletin No. 334 which is of interest to every power plant 
engineer. It fully describes this economizer. The large fuel saving obtained 
by the use of the Sturtevant Lead Coated Steel Tube Economizer offers you 
a chance to make a real showing in your plant. Our engineers will gladly give 
you any desired information. 


B. F STURTEVANT COTMPANY 


Plants located at 
Hyde Park, Mass. Berkeley, Cal. Camden, N. J. Sturtevant, Wis. Framingham, Mass. Galt, Ontario 


Sales Engineering Offices Foreign Representatives 

Atlanta, Ga. Detroit, Mich. Portland, Ore. American Trading Co. Tokyo Wesselhoeft and Poor Caracas 
pee wn 77 Hartford, Conn. . eget = Y. American Trading Co Shanghai Wesselhoeft and Poor Bogota 
Buffalo, N. Y. Indianapolis, Ind. St. Louis, Mo. ' Nei . . Co. General Machinery Co. Tampico 
Camden, N. J. Kaneas City, Mo. Salt Lake City, Utah “**t0 Nell Eng. and Mach. Co. Suaere, Cee ieny © line 
Chicago, Ill. Los Angeles, Cal. San Francisco, Cal. F 

Cincinnati, Ohio Minneapolis, Minn. Seattle, Wash, H. P. Gregory & Co., Ltd. Sydney Compania Italo-Americana de 
Cleveland, Ohio Montreal, P. Q. Torento, Ont. Honolulu Iron Works Co., Importacion Buenos Aires 
Dallas, Tex, New York City Washington, D. C. Honolulu, T. H. A. EB. Barker 1567 Johannesburg 


Denver, Colo. Pittsburgh, Pa. Blair, Reed & Co., Ltd. Wellington 
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Two Bethlehem Turbine-driven 
Centrifugal Boiler-feed Pumps 
at Narragansett Plant 


Boiler-Feed pumps at the 
Narragansett Plant Showing 
the Bethlehem Turbine-driven 
Centrifugal Pumps at the right. 





WO Bethlehem (Weir Type) steam Turbine driven 

Centrifugal boiler feed pumps are installed in the plant 
of the Narragansett Electric Lighting Company at Provi- 
dence, R.I. 


These pumps are of the single stage type and each delivers 
1,000 gallons per minute at 485 pounds pressure. One unit 
is used on the main feed lines; the other supplies an 
emergency feed system. 


Efficiently designed and carefully constructed, Bethlehem 
Pumps meet the exacting requirements of modern power 
plant practice, insuring dependable equipment for hard 
continuous service. 


Bethlehem Equipment for Power Plants Includes: 


Bethlehem (Dahl) Mechanical Motor-driven single-stage 
Fuel Oil Burning System centrifugal Oil Pumps 
Diesel Oil Engines Submerged-tube Evaporators 


Motor- and  Turbine-driven 


single-stage centrifugal Steam-driven reciprocating 


7 Fuel Oil, Lubricating Oil 
even eunee ane and Boiler Feed Pumps 
Motor-driven reciprocating Motor- and Turbine-driven 

General Service Pumps single-stage centrifugal 


Steam-engine-driven single- go mee: hice 
stage centrifugal Circulat- P 
ing Pumps Surface Feed Water Heaters 


BETHLEHEM SHIPBUILDING CORPORATION, LTD., BETHLEHEM, PA. 
GENERAL SALES OFFICES: 25 BROADWAY, NEW YORK CITY 


DISTRICT OFFICES: Boston, 100 Milk St.; Philadelphia, Widener Bldg.; Wilmington, Foot of West St.; Baltimore, South and Water Sts.; 
Cleveland, Union Trust Bldg.; Chicago, Monadnock Bldg.; San Francisco, Matson Bldg. 


BETHLEHEM | 





Narragansett Plant of the Narragansett Electric Lighting 
Company, Providence, R. I. Jenks and Ballou, Engineers 
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NLY performance that is without 

reproach could inspire a G-E 
Turbine user to unreserved testimony 
such as this. General Electric’s claims 
for the product of its steam turbine’ 
factories are amply verified by the 
recommendations of satisfied customers) 
throughout the world. 


GENERAL ELECTRIC 


GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y.,SALES OFFICESIN ALL PRINCIPAL CITIES 
——— TTT 000 
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i Riley Has 7 F 
|| Whether Big Boiler or Small Boil 
| Anthracite, Cok itumi 
~y t+ 
Anthracite, Coke Breeze, Eastern Bituminous 
a 
— 
Riley Super-Stoker is made for the large central stations and industrial plants 
where high capacity and maximum efficiency are desired. Built in depths up to 20’ and having a 
a coal burning capacity per retort up to 3000 pounds of ccal per retort per hour, it is applicable to 
4 boilers of large size. 
ae 
a5 Riley Standard Stoker is a multiple retort, inclined, underfeed stoker for 
medium and large sized boilers. Particularly adapted where heavy overloads or fluctuating loads 
are carried. Exclusive features include: Reciprocating Retort Sides, Moving High Side Wall 
Tuyeres, 2-speed Gear Box, Rocker Dump, Safety Shearing Pin. 
e 
o e ~ 
Harrington Traveling Grate Stoker’  o: tne gorcea. raft 
traveling grate type. It is adapted to all types of boilers from 250 hp. to the largest sizes. 
alae The Harrington Stoker is burning successfully a wide range of fuels. These fuels include bituminous 
coal, lignites, all sizes and characters of anthracites including river dredgings, and coke breeze. 
The Harrington Stoker has many unique and exclusive features which account for its success in 
a; burning this wide range of fuels in an economical and efficient manner. 
Lateral Retort Stoker is an all underfeed multiple retort, side cleaning 
aR stoker requiring no basement. This brings to smaller boiler units (from 150 H.P. to 500 H.P.) 
the proved advantages of underfeed, multiple retort, stoker firing. 
: seeds 
e J ones Side-Dump Stoker has the basic Jones features and in addition, 
a side-dump, forming a self-cleaning mechanism. Only slight excavation is required; the cost is 
low. This stoker gives high efficiency and has a fuel burning capacity of 1,200 to 1,800 pounds of 
ii coal per hour. 


Jones Standard Stoker ., ‘applied to boilers from 50 HP. to 150 HP. 


It is moderate in first cost, and since it requires practically no excavation for installation, can be 
economically installed in existing plants. This stoker has a fuel burning capacity of 800 to 1,200 
pounds of coal per hour. 


Jones Industrial Furnace Stoker  q ices is. incustrial heat. 


ing operations, metallurgical and chemical furnaces. Fuel burning capacity is 60 to 800 pounds of 
coal per hour. 


- 
Murphy Automatic Furnace is designed for any type of boiler 


from 50 H.P. up to the larger sizes for which the multiple retort underfeed stoker is best suited. 
It is a natural draft furnace and requires no fan or blower equipment. Particularly suited for 
small or medium size boilers carrying a steady load. 


Manufacturing all Types of Combustion Equipment 









‘°F C be oker 
= Ritevy STOKER 
Dy eee - STONES” “HARRINGTON” 
Underfeed Stokers Underfeed Stokers Traveling Grate Stokers 





“MURPHY ” Autamatic Furnaces Pulverized Coal Installations 
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Every Combustion Need 
Mechanical Stokers or Pulverized Coal 


Pittsburgh, Illinois, lowa Coals or Lignites 





Riley Atrita Unit Pulverizer 


These Characteristics of 
the Atrita Unit Pulverizer 
Result in Real Economy 


Dependability 
Unusually Low Power Consumption 
Sustained Fineness of Pulverization 
Ability to Handle Wet Coal 
Low Maintenance 
Ask for Bulletin 92. / 


Naturally our Recommendations are Unbiased 


7: ay 
ORPORATION <:28s: tes: ay 





BOSTON NEw YORK PHILADELPHIA PITTSBURGH BUFFALO CLEVELAND DETROIT 


CINGINNATY CHICAGO 


Riley Engineering and Sasol Co. ,Ltd. ,Torento” Riley Stoker Co. ,Ltd.,London 

















195 


7 


I 


a 
. | 
eae 





ee 
d 

- 
G 








Cee ee 
G 
a 























ss 
G 
ee 














- 
: 




















196 ELECTRICAL WORLD VOL. 88, No. 13 


LPSeMIORRIS) 


The Wm. Cramp & Sons Ship |S 


New York Office: 100 Broadway Philadelphia U. 





STATION 3-C OF THE NIAGARA FALLS POWER COMPANY 


A NEW WORLD’S RECORD FOR HY |D 





SECTIONAL ELEVATION VIEW OF ONE OF SHOP VIEW OF THE TURBINE RUNNER 
THE 70,000 HORSEPOWER TURBINES FOR THIS UNIT 
FOR THIS STATION 
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TURBINES 


& Engine Building Company 


io Birmingham Office: American Trust Building 


MAXIMUM EFFICIENCY 93.8% 


FROM48000 H.P TO 66000H.P 93% OR OVER 
FROM 36000 H.P TO B2Z000OH.R SO% OR OVER 


THE WM. CRAMP & SONS SHIP & ENGINE BUILDING CO. 
1.R MORRIS DEPARTMENT 
ACCEPTANCE TEST BY THE GIBSON METH®O ON 
7OCCO H.P I.R MORRIS TURBINE 
UNIT NZ 19 
THE NIAGARA FALLS POWER CO. 
HEAD< 213.5 FT. STATION-3-C SPEED-IOZ1IR.RM. 
APPROVED FOR THE N’ A FALLS PR. CO APPROVED FOR THE Wt CRAMP & SONS S.4E.B.CO. 


ExXECurTivE , ENGINEER 


‘ vice Hig & GENERAL MANAGER 





came 





DRAULIC TURBINE PERFORMANCE 


RESULTS OF OFFICIAL TEST 


Maximum efficiency of the Turbine................0ceeeees seeences sug 
Throughout a range of 26.0% of rated capacity efficiency exceeds........... 93.0% 
Throughout a range of 63.0% of rated capacity efficiency exceeds........... 90.0% 


This unit which includes an I. P. Morris turbine and a generator of General Electric 
Company manufacture, developed a combined efficiency of 92%, which is a world’s 
record in hydro-electric unit performance. 


Both turbine and generator efficiencies were accurately determined from independent 
field tests conducted by Engineers of the Niagara Falls Power Co. and approved by 
Engineers representing both the United States and Canadian Governments who were 
present during tests, 


I. P. Morris turbines recently installed at Niagara Falls have, under official test, de- 
veloped the following efficiencies: 


37,500 H. P. turbine for Niagara Falls Power Co. Plant No. 3-B...............ceeeeee- 93.0% 
55,000 H. P. turbine for Hydro-Electric Power Commission of Ontario, Queenston Plant.. 93.3% 
58,000 H. P. turbine for Hydro-Electric Power Commission of Ontario, Queenston Plant.. 93.8% 
70,000 H. P. turbine for Niagara Falls Power Company, Plant No. 3-C...............-. 93.8% 
Designers and builders of the Johnson Hydraulic Valve and the Moody Spiral Pump 





ASSOCIATED COMPANIES 


THE PELTON WATER WHEEL CO., San Francisco and New York 
DOMINION ENGINEERING WORKS, LTD., Montreal, Canadian Licensees 
SOCIEDADE ANONYMA, HILPERT, Rio de Janeiro, Brazilian Licensees 
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Three more jobs showing 


At the left, one of 
29,600 H.P. Smith 
turbines for Columbus 
Electric & Power Co., 
Columbus, Ga. 





Illustration 

right, is high spe 
runner for Back 
Brooks Co., Keno 
Ontario. 


Below is show 
two Roller Gates 
as installed at 
Pennsylvania 
Power & Light 
Company’s Wallen- 
paupack Develop- 
ment. 
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29,600 H.P. Turbine for 
Columbus (Ga.) Electric 
& Power Co. 


The illustration at the top shows one of two 
S. Morgan Smith units of 29,600 H.P. at 120- 
ft. head and 150 R.P.M. furnished for the 
Columbus (Ga.) Electric & Power Co. Each 
turbine has a 14-ft. diameter steel plate scroll 
case. The scroll case is of the true spiral 
plate steel type, which have very definite and 
valuable features built into them that make 
their use safe. Our right to make SMITH 
TRU-SPIRAL CASES has been fully sus- 
tained by recent U. S. Court decision because 
of inherent merit over another type. 





~al(ooal 






High Speed Turbine for 
Backus-Brooks Co. 


In the center is shown the high speed four- 
blade Bell type runner as used in five vertical 
shaft hydraulic turbine units for the Norman 
Dam development of Backus-Brooks Co. at 
Kenora, Ontario. Each unit develops a maxi- 
mum of 3,775 H.P. at 120 R.P.M. under 
24-ft. head. The illustration shows how the 
projected area of the blades is equal to the 
full circle, thus giving stable and satisfactory 
governing characteristics and avoiding the 
troubles experienced in many plants with 
some types of so-called propeller turbines. 


Roller Gate for Pennsylvania Power & Light Co. 


At the foot of the page opposite is shown an installation 
of two roller gates in connection with the Wallenpaupack 
Development of Pennsylvania Power & Light Co. These 
roller gates are to control openings 14 ft. high and each 
67.5 ft. clear width. The lift is 13 ft. and the rollers are 
operated ty electric motor or hand-operated hoist, as may 
be desired. Briefly, the roller gate equipment consists of 
the following essentials: The roller proper, to the ends of 
which are attached cast steel gear segments to roll upon 
racks, and a hoisting mechanism to operate same. The 
ends of the rollers are sealed against leakage. 


The advantages to be gained by the use of these roller 
gates as compared with Tainter gates and the like are the 
long clear widths of spillway easily and safely attainable 
without intermediate piers, the large circular cross section 
being very strong; no trouble at all is experienced with 
even large ice cakes or trees or the usual debris and trash 
floating downstream; a high degree of tightness and, 
therefore, minimum loss of water; ease of operation; 
simplicity of design and insensitiveness. Most of all, they 
are thoroughly reliable and their dependability has been 
amply demonstrated. 





Ss. MORGAN SMITH CO. 


York, Pa. 


DISTRICT OFFICES: 


SAN FRANCISCO 
461 Market St. 


CHICAGO 


BOSTON 
176 Federal St. 33 S. Clark St. 


DENVER 
605 Ideal Bldg. 


SALT LAKE CITY 


PORTLAND, ORE. 
206 S. West Temple St. i 


ATLANTA 
Red Rock Bldg. 224 Pine St. 


Associated Company: S. MORGAN SMITH-INGLIS CO., LTD., 14 Strachan Ave, Toronto, Canada 
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Specify Woodward Governors to insure 
a Completely Successful Water Wheel Installation 


























Woodward Governors are designed 
and built by an organization that has 
specialized in this one thing for more 
than fifty years. 


This specialization has resulted in 
Governor developments that have 
contributed materially to the economi- 
cal and practical operation of Hydro- 
Electric plants. 


Many engineers and managers have 
come to know Woodward Governors 
for their excellence of performance 
and insist on them when they order 
water wheels. 


Woodward Governors are today used 
with the finest turbines and govern 
water wheels of all types. They are 
designed to provide for every hydro- 
electric power plant requirement. 


upon request. 


Send for Catalog 


A new, interesting and 
informative Woodward 
Governor Catalog is 
now ready for mail- 
ing. We will gladly 
send a copy to you 


There are no involved adjustments to 
make upon installation—no after-pur- 
chase costs. 


Fifteen Type HR Woodward Gov- 
ernors are here shown controlling 
vertical shaft turbines coupled direct 
to alternating current generators for 
Bangor Hydro-Electric Co., Veazie 
Plant, Bangor, Maine, 


This company is about to install a 
new unit in another plant which is 
completely automatic. This unit will 
be controlled by a Woodward Gov- 


ernor fitted for automatic operation. 


Hundreds of similar Hydro-Electric 
plants thruout the country are ex- 
periencing the highest type of Gov- 
ernor performance because they in- 
sisted on the installation of Woodward 
Governors. 


» », WOODWARD GOVERNOR CO. 


ee Rockford, Illinois 




















WATER WHEEL GOVERNORS 
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Diesel Engine Power 
for High Efficiency 


Sustained high thermal and mechanical efficiencies give to purchasers of 
Bethlehem Large Unit Type Oil Engines reliable assurance against economy 
losses that would depreciate the initial investment. 


Depreciation from service can be conservatively figured as being no greater 
than that of the steam engine. 


For comparable sizes, a Diesel engine produces more useful power per B.t.u. 
input at all loads, than is obtainable from any other type of commercial heat 
engine. 


From fuel to switchboard the thermal efficiency of a Diesel-Electric plant will 
approximate 30 per cent, as against 10 per cent for an average steam-operated 
industrial plant. 


Bethlehem Large Unit Type Oil Engine is built in units of 2, 4, 6 and 8 cylinders 
in capacities ranging from 1,000 horsepower upward. 


BETHLEHEM STEEL COMPANY, General Offices: BETHLEHEM, PA. 


District Offices in Boston, New York, Philadelphia, Baltimore, Washington, Atlanta, Pittsburgh, Buffalo, 
Cleveland, Detroit, Chicago, Cincinnati, St. Louis, Seattle, San Francisco, Los Angeles, Portland 


BETHLEHEM 
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McGraw-Hill 
Building, 
New York 


McGraw-Hill has its fingers on the throbbing pulse of 
American Industry. Its investigators and statisticians are 
continually garnering facts and figures that help to make 
McGraw-Hill Publications vital forces in industry. In a 
never-ceasing stream these comprehensive data pour into the 
McGraw-Hill organization. Then through the McGraw-Hill 
Publications the information is disseminated among the par- 
ticular industries to which it may apply—authoritative, 
virile facts on the trends and developments of industry. 

Chemical and Metallurgical Engineering provides dependable statistical in- 
formation for the process industries. Its weighted price index is used as 
an authority in Secretary Hoover's “Monthly Survey of Current Business” 
—in the bulletins issued by large metropolitan banks—and in leading news- 
papers. Manufacturers and consumers of industrial chemicals use it as a 


guide in charting production and consumption facts and trends. Equip- 
ment manufacturers gauge conditions by it. 


Engineering and Mining Journal is the publication through which come 
facts and figures of vital importance to the stabilization and stimulation 
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of the metallic and non-metallic mining industry. Its market quotations 
are accepted as a basis for computing contracts in the industry. And its 
practica! information on methods and machinery for eliminating waste and 
increasing efficiency and profits are welcomed by its subscribers. 


Electrical World was the first to collect data on the operations and the de- 
velopment programs of the electrical industry, and has continued to present 
these statistics week after week, charting in detail, thereby, the progress 
of this great servant industry. It also publishes each month a national and 
sectional barometer of activity in each of the primary manufacturing in- 
dustries. This barometer is based upon reports i electrical energy consump- 
tion received monthly from almost 2,000 large manufacturing plants which 
consume approximately eight-billion kw.-hrs. per annum. This barometer is 
accepted by economists as the most timely, diversified and sensitive in- 
dicator of industrial activity available. 


Engineering News-Record’s construction cost and construction volume 
index numbers are the authoritative gauges in the field of industrial and 
engineering construction. Its compilation of value of contracts awarded 
the country over in the various classes of construction (a monthly service 
for 14 years) gives the engineer, contractor, manufacturer of equipment 
and the material dealer an accurate running account of the financial value 
of the business from which they derive their living. 





Approximately 15,000 sources are 
regularly consulted by McGraw-Hill 
editors, marketing counselors and 
statisticians in keeping McGraw-Hill 
data on industry and electrical and 
radio trade accurate and up to date. 


In addition 220,000 McGraw-Hill 
subscribers constitute a source that 
is consulted from time to time for 


specific data relating to production 
and buying 


41 McGraw-Hill men devote their 
time exclusively to collating and in- 
terpreting data for editorial presenta- 
tion to McGraw-Hill subscribers and 
for the information of industrial ad- 
vertisers. 


More than 200,000 vital question- 


naires are dispatched yearly from 
McGraw-Hill offices, many of them 
going to the same sources week after 
week and month after month in order 
that McGraw-Hill reports may be up 
to the minute. These data are pub- 
lished regularly in the McGraw-Hill 
Publications and are quoted from them 
regularly in 134 leading newspapers 
published in industrial centers. 
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Industry’s Data Center 


And so with all other McGraw-Hill Publications. Industry's 
dependence upon them is the logical outcome of centralizing 
the collective resources of the McGraw-Hill Publishing 
Company in obtaining information and disseminating it 
scientifically. It is from this storehouse of industrial data 
and the experience in acquiring the facts that has come the 
ratings of industrial markets and the formula for selling them 
eficiently. This knowledge is epitomized in the following 
McGraw-Hill Four Principles of Industrial Marketing: 


Market DeterMINATION—An analysis of markets or related 
buying groups to determine the potential of each. With a de- 
pendable appraisal of each market, selling effort can be directed 
according to each market’s importance, 


Buyinc Hasits—A study of the selected market groups to 
determine which men in each industry are the controlling 
buying factors and what policies regulate their buying. Def 
nite knowledge eliminates costly waste in sales effort. 


Cuannets OF Approach—The authoritative publications 
through which industries keep in touch with developments 
are the logical channels through which to approach the buyer. 
In a balanced program of sales promotion these publications 
should be used effectively and their use supplemented by a 
manufacturer's own literature and exhibits. 


Appeats THAT INrLusence—Determining the appeals that will 


present the product to the prospective buyer in terms of his 
own self-interest or needs. 


The application of these Four Principles of Industrial Mar- 
keting to your business must result in greater efficiency and 
lowered selling cost. 


A request, either from you or your advertising agent, for a 
personal consulation entails no obligation. 


McGraw-Hill marketing counselors are at your service, ready 


to show you how you can effectively use Industry's Data 
Center. 


McGRAW-HILL PUBLISHING COMPANY, INC., NEW YORK, CHICAGO, PHILADELPHIA, CLEVELAND, ST, LOUIS, SAN FRANCISCO, LONDON 


McGRAW-HILL PUBLICATIONS 


45,000 Advertising Pages used Annually by 3,000 manufacturers to help Industry buy more effectively. 


CONSTRUCTION & CIVIL ENGINEERING MINING RADIO 
ENGINEERING NEWS-RECORD ENGINEERING & MINING JOURNAL RADIO RETAILING 
SUCCESSFUL METHODS COAL AGE CATALOGS & DIRECTORIES 
ELECTRICAL TRANSPORTATION ELECTRICAL TRADE CATALOG 


ELECTRICAL WORLD JOURNAL OF ELECTRICITY 
ELECTRICAL MERCHANDISING 


INDUSTRIAL 


AMERICAN MACHINIST INDUSTRIAL ENGINEER 
CHEMICAL & METALLURGICAL ENGINEERING 
POWER 


ELECTRIC RAILWAY JOURNAL 
BUS TRANSPORTATION 


OVERSEAS 
INGENIERIA INTERNACIONAL 


AMERICAN MACHINIST 
(European Edition) 


ELECTRICAL ENGINEERING CATALOG 
RADIO TRADE CATALOG 
KEYSTONE CATALOG KEYSTONE CATALOG 
(Coal Edition) (Metal-Quarry Edition) 
COAL CATALOG CENTRAL STATION DIRECTORY 
ELECTRIC RAILWAY DIRECTORY 
COAL FIELD DIRECTORY 
ANALYSIS OF METALLIC AND NON-METALLIC 
MINING, QUARRYING AND CEMENT INDUSTRIES 
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NAKATSUGAWA PLANT N@] 
SHINYETSU ELECTRIC POWER CO. 
JAPAN 






ROM New York to the Orient—Kellogg penstocks and 
high pressure steam piping have built up a splendid 
reputation. The Kellogg Upset Lap Joint is an indication 
of the kind of service Kellogg engineers are rendering to 
the public utilities. It has two great advantages. 1. It can 
be installed quickly, 2. And by unskilled labor. This is be- 


cause it is simply bolted together. Full details upon request. 
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Typical Penstock Jobs 


Southern California Edison Co, 

Great Western Power Co. 

Southern Sierras Power Co. 

Pacific Gas & Electric Corp. 

Montana Power Co. 

Western States Gas and Electric Co. 

Hetch-Hetchy—City of San Francisco 

Shiuyetsu Electric Power Co., Japan 

Braden Copper Co., Rio Pengal,Chile 

Hoyanger, Norway 

Maracay, Venezuela 

Andhra Valley Power Supply Co., 
India, Etc, etc., etc. 


FORGE WELDED PIPE 
FORGE WELDED CONTAINERS 
| POWER PLANT PIPING 
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NEW RICH MOND STATION 
PHILADELPHIA ELECTRIC CO. 
. Cy 
NE of the largest power generating stations in the whole world, 
QO this New Richmond Station of the Philadelphia Electric Co. 
will have an ultimate capacity of more than 600,000 Kw. To engi- 
neers throughout the world, it is a significant fact that Kellogg high 
pressure piping has been specified for use throughout. For high 
pressures and temperatures, Kellogg high pressure piping will meet 
your requirements. Consult our engineers. 


M. W. KELLOGG COMPANY, 
7 Dey Street, New York City, N. Y. 


ATLANTA—101 Marietta St. Bldg. CHICAGO—53 W. Jackson Blvd. SAN FRANCISCO—2929 Harrison St. 
BOSTON—12 Pearl St. DETROIT—General Motors Bldg. 








es 


+: 
eer 


Typical Piping Jobs 


14th Street East River Station New 
York Edison Co. 

Richmond Station, Philadelphia Elec- 
tric Co, 

Crawford Ave. Commonweath Edison 


oO, 
Holtwood, Penn. Water and Power 


0, 
Eddy Street, Narragansett Lt. & Pwr. 
Co. 
Des Moines, Tllinois Power & Light. 
Tecumseh, Illinois Power & Light. 
Venice, Illinois Power & Light. 
Kearny, Public Service Prod. Co 
Cape, Cumberland Co, Gas & Elec- 
tric Co. 
Valmont, Colo., Publie Service. 
Cahokia, Union Electric Light & 
Power, Co. 
Acme Power, Toledo Edison. 
Cabin Creek, Virginia Power Co. 
Lorraine, Ohio Public Service Co. 
Broad River Power Co. 
Metropolitan Edison Co. 


FORGE WELDED PIPE 
else ie 


POWER PLANT PIPING 


ALL KELLOGG PIPING PRODUCTS ARE INSURABLE 
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Two 500-b. hp. McIntosh & Seymour Diesel Engines driving 437-kva., 60-cycle alternators at Nogales, Ariz. These units 
furnish current for general lighting and power purposes including irrigation. The transmission lines extend to mines and 
mining camps in the mountains nearby, and even with these expensive lines, the efficiency of the station admits of furnishing 
power very profitably to both the owner and the mines. For “off-peak” load, the station serves a large motor-driven ice 





machine furnishing cold storage facilities and ice for general use and icing refrigerator cars. 


Diesel engines do perfect work with low-grade oil 


BY INVITATION 
MEMBER OF 





NEW YORK, U.S.A. 


— & SEYMOUR 
units will operate on any 
crude or semi-refined oil which is 
reasonably free from water, sul- 
phur and dirt and is fluid enough 
to feed. 

As a typical- example, the above 
engines use only California oil 
containing about 50 percent 
asphalt, and so heavy as to require 
perliminary heating before it can 
be pumped. Notwithstanding this, 
the cylinders, pistons and rings 
show no deposits and require no 


cleaning beyond what is given at 
the twice-a-year examinations this 
type of engine should have under 
any conditions. 


Upon test by the purchaser’s consulting en- 
gineer after several months’ operation, the 
fuel consumption was shown to be at the 
rate of over 14 kw.-hr. per gal. and the 
lubrication was accomplished with less than 
5 gal. per 24 hr. for both engines for all 
purposes. 


If you hesitate to adopt Diesel power be- 
cause of the quality of fuel available, let 
our Engineers show you how and why full 
benefits can be obtained with practically no 
difficulty. At least ask for literature. 


MCINTOSH & SEYMOUR 


CORPORATION 


Main Office and Works: 


New York City 
149 Broadway 


Kansas City, Mo 
1016 Baltimore Ave. 


Jacksonville, Fla. 
412 Bisbee Bldg. 


AUBURN, NEW YORK 


San Francisco 
815 Sheldon Bldg. 


Houston, Tex. 
317 Humble Bldg. 


M<INTOSH & SEYMOUR 


DIE 





EL ENGINES 
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DeLaval = ff 
Oil Purifier, fF. 


in the nation’s capitol : @ 
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One of the latest plants to enjoy the economy of centrifugal purifica- 
tion of lubricating oil is the U. S. Capitol power plant in Washington, 
D. C. Here a De Laval Purifier is protecting machines by making 
it unnecessary to economize on oil and is actually saving oil while 
doing so. 


One of the officials comments in these words: “Very satisfactory so far. 
Has saved 100 gallons of oil that would have been thrown away if 
we did not have this machine.” 


The oil this Purifier is saving will undoubtedly pay for the machine 
in a short time, but after all this saving is of secondary importance. 
The knowledge that used oil can be restored to its original state of 
efficiency almost invariably leads to a more liberal lubricating 
schedule which lessens bearing wear, increases operating efficiency 
and lengthens the life of the unit. 


De Laval Purification effects the most complete and uniform purifica- 
tion of oil that can be accomplished and hence adds most to lubricat- 
ing efficiency. 


Eighty per cent of the electric power systems in America, which 
generate 600,000,000 kw. hr. or more yearly, use De Laval Oil Purifiers. 
This group of companies includes 28 individual users of De Laval 
machines having a total of more than 150 Purifiers in service. 


The De Laval Engineering Department will be glad to cooperate 


Tht. Dhisestien. howe with you in order that you may have the same kind of lubricating and 
the De Laval Oil Puri- transformer oil which helps keep America’s greatest power systems 
fier in the Capitol power operating so smoothly. We have interesting proof of the savings in 
plant at Washington, D.C. wear on machinery and in oil and labor that can be made. 


THE DE LAVAL SEPARATOR COMPANY 


New York, 165 Broadway 600 Jackson Blvd., Chicago 
DE LAVAL PACIFIC COMPANY 
San Francisco 
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Diesel Oil Engines 


pave way for future 
Central Station growth 


Pumps 


One of three Worthington 300 hp. air-injection Diesel Oil 
Engines in use by large Oklahoma electric power company to 
meet load requirements of a small city until volume of busi- 


Compressors 
Condensers 


ness warrants extension of transmission lines. 


Meters 
Oil and Gas 
WORTHINGTON PUMP AND MACHINERY CORPORATION Engines 
115 BROADWAY, NEW YORK CITY Feedwater 
vasi-18 BRANCH OFFICES IN 24 CITIES Heaters 


ZA ZZ 





Oil and Water 
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HE cost of transmitting 

small amounts of electric 
power long distances may far 
exceed the cost of genera- 
tion. Yet central station 
growth frequently demands 
extension of service to remote 
localities which in time are 
sure to represent profitable 


load. 


Where such conditions are 
encountered, the excessive 
cost of transmitting can be 
avoided by installing Diesel 
Oil Engine generator sets in 
the locality to be served. Thus 
load requirements are met 
with immediate profit. Later, 
if the volume of business jus- 
tifies it, the transmission lines 
may be extended to’ take the 
load and the Diesel can then 
be used either for stand-by 
or transferred to another 


locality.. 


Among the features of the 
Diesel Oil Engine which have 
led to its adoption by a num- 
ber of central stations for the 
generation of small amounts 
of power to serve remote lo- 
calities and for stand-by ser- 
vice in main power stations 
are the following: — 


1. Unfailing service 
2. No stand-by fuel losses 


3. Close speed regulation 
permitting operation of 
alternators in parallel 


4. Low fuel consumption 


No other American Com- 
pany is in so favorable a posi- 
tion to furnish Diesel Oil 
Engines of all sizes as Worth- 
ington. Inquiries regarding 
engines of from 50 hp. to 
12,000 hp. are invited. 
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Trickle Charging for 


Instrument Operation 


Certain instruments such as pyrometers, flue gas meters, 
CO2 recorders, require constant voltage for their accurate 
operation. This constant voltage can best be obtained by the 
use of a small storage battery charged by the BalkiteTrickle 
Charge System. 

In this system a Balkite Charger is connected to the 
regular power line and allowed to charge a storage battery 
continuously at a low rate. It thus automatically keeps the 
battery fully charged at all times. The reserve power always 
available in the storage battery insures operation even in 
case of failure in the power line. Failure to operate for want 
of power is entirely removed. 

The diagram above shows an installation of the system for 
instrument operation. Balkite Chargers are particularly 
suited to this type of work because of their dependability. 
They require practically no attention, have no moving parts, 





{A} Alternating Current Line. [B] Allter- 


nating Current toBalhiteChareer. (C) nothing to break, adjust or get out of order. set 
Battery. (E) Battery, (F] Direct Curren These advantages also make Balkite Trickle Charging ideal 
Operating Mechanism. (H] Outdoor Clock. for Railway Signaling, for which it hasalready been adopted 
by 85 Railroads, Telegraph Work, Time Recording Systems, 
A Balkite Trickle Charge Fire and Burglar Alarm Systems, Emergency Lighting— 
Clock System wherever unfailing power is required. 

In Balkite Trickle Charging a Balkite Charger is FANSTEEL PRODUCTS COMPANY, INC. 

permanently connected toan AC source and hs 4 : 

rectifies the AC into DC. It charges a battery North Chicago, Illinois 


continuously. The DC current from the battery 
operates the apparatus. In case of temporary fail- 


ure of the AC line the battery has stored in it FA N STEEL 


enough energy to operate the apparatus alone, 
The sketch above shows a typical installation for 4 
a clock. The principles of the system are the same 
in its application to other types of work. 
Our recent booklet, ““ The AC Floating Battery 


System,” completely describes the charger, its op- 
eration, advantages and applications. A copy will 


scion advange eed solic Battery Chargers 





CHUB 
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Le Carbone 
Carbon Brush 


Grade EGA 


for 


220-250 Volt 
Rotary Converters 
and 
Motor Generator 
Sets 


W. J. JEANDRON 


Hoboken Factory Terminal: 
suilding F, Fifteenth St., Hoboken, N. J. 
Pittsburgh Office: 634 Wabash Bldg. 
San Francisco Office: 525 Market Street 
Chicago Office: 1657 Monadnock Block 


Canadian Distributors: 
Lyman Tube & Supply Co., Ltd., Montreal and Toronto 
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ES CaaS 
than a Bion mm 3 


"Yes, sir, I'm the Patented Automatic, Fool-Proof Starting 

Device found on MASTER GUARANTEED MOTORS. 

I guarantee more than one million starts. This is equiv- 

alent to one hundred years of uninterrupted service at an) 
average of twenty-seven starts per day.” 


THE MASTER ELECTRIC COMPANY’ 
Linden & Master Aves.’ Dayton, Ohio) 


STOCKS CARRIED IN PRINCIPAL CITIES 


MASTER “PANT? MOTORS 


cee eee 
NOW, 


e 
SU 
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COMPETITION— 


Makes Efficient Tools a Necessity and 
the Sharpest Tools Are the Most Efficient 


THE BODINE 
Portable Electric 


TOOL GRINDER 


is the one machine which has 
correctly solved the problem 
of keeping tools sharp. 

THE BODINE isn’t “just a grinder.” It is a highly specialized tool 


for inereasing profits by increasing production. It makes it so easy 
to keep the cutting edges of tools at maximum efficiency. 





Write for a copy of “Eight Outstanding Advantages” 


BODINE ELECTRIC COMPANY 
2252 West Ohio St., Chicago, III. 
PAT 
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O-Z Hand Tachometers 


Speeds at a glance. No timing 
“Dead Beat’’ Accurate 
30-24,000 R.v.M. 






Hand 
Tachograph 


Draws graphic charts 
of speeds. 


Circulars on Request 
E 0.Zernickow Co.,13 Park Row, New York 


SI 
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“Wonder” Cold Pipe, Tubing and Bar Benders 


Standard -f the World 
HAND AND MOTOR OPERATED 


ii 
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=) 14 Sizes of Machines z 

— What it costs to bend pipe our way. Per Bend: = 
= in. pipe, 5 cents 4-in. pipe, 25 cents = 

2-in. pipe, 10 cents 6-in. pipe, 60 cents = 

8-in. pipe, $1.00 = 

\ Send for Catalogue = 
\") NS ad American Pipe Bending Machine Co. = 
CW 28 Pearl St., Boston, Mass. One Year to Pay = 
i 
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Almost every industry using raw materials has some point in its processes at which tramp 
iron in these materials can cause untold damage and delay. 


In the cement mill it is at the crushing rolls; in the glass plant the finished product 
may be worthless; in the grain elevator where grinders are preparing feed, a tiny piece of 
steel may strike a spark that will wreck the plant; a bolt may fall from the slab slasher in 
a saw mill and go with the waste timber to the hog which chews up that waste for fuel, 
with the result that a blade is broken and the fuel system is tied up; as ore comes from the 
mine, it may contain a broken tool which, if not taken out, gets into the crusher and breaks 
a roll. 


These are not only possibilities but typical examples of just what does happen far too 
frequently in industries similar to these. EC&M Separator Magnets are installed to pre- 
vent such accidents. 


EC&M Separator Magnets perform efficiently and continuously with no cost whatever 
for maintenance. As there are no moving or rotating parts, sliding contracts or collector 
rings, EC&M Separator Magnets require no attention after they have been installed. 


Send for our illustrated Separator Magnet leaflet 


THE ELECTRIC CONTROLLER & MFG. CO. 


BIRMINGHAM -BR PHILADELPHIA-WITHERSPOON BLDG. 

CHICAGO-CONWAY be CLEVELAND,OHIO PITTSBURGH OLIVER BLDG. 
CINCINNATI-=XATIONAL $00-CALL BUILDING 
DETROIT-DIME BANK Ik BLDG. LOS ANGELESS~THOMAS MACHINERY C2 SEATTLE-570 COLMAN BLOG 
NEW YORK-50 CHURCHST. | AMERICANBANK BLDG. TORONTO-TRADERS BANK BLDG 
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The trend of industry is decidedly toward Cutler- 
Hammer Push Button Control. Merely a touch of 
the proper button right at the machine starts, 
accelerates, decelerates, regulates the speed or stops 
the motor as required. The controller is placed in 
any safe, convenient location. Saves time, affords 
better control and provides greater safety—a 
logical step in advance. 





This booklet ‘‘Industry'’s Electri- 
cal Progress’ puts into concise, 
interesting form the story of sav- 
ings through modern motor con- 
trol, Write for your copy today. 


CUTLER 


Industrial Efficiency 
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Industry cannot afford 
this penalty! 


Obsolete motor control takes a staggering 
toll from many so-called modern plants 


A\RE labor costs high? 


Decidedly so in the plants where 
labor is shackled to obsolete equip- 
ment! It is an overwhelming handi- 
cap in the face of competitive con- 
ditions today. 


This is especially true in the case 
of motor control equipment. For 
modern motor control saves where 
saving counts the most—in the 
wasted time of labor. And labor cost 
in practically every industry is us- 
ually the major item of manufactur- 
ing expense. 

Too, it has been easy for plants to fall be- 
hind the progress made in the perfection of 
motor control. Paralleling the increased use 
of electric power in industry, this progress has 
been swift and tremendous. Since 1905 the 
electricity used for industrial power has in- 


creased 3000%. In the last ten years alone, 
it has multiplied by six. 


Has industry’s electrical progress 
left your plant behind? 


Cutler-Hammer engineers have steadily kept 
motor control equipment abreast of industry’s 


demands. And each new application—each 
new problem solved has proved a step nearer 
maximum economy in production. 


Industrial executives today realize that it is 
high time to determine where their equipment 
stands in this race for lowest costs. The use 
of motors is practically universal in industry. 
Their advantage now lies in the labor saving 
obtained through their proper control. 


Someone in your plant must investigate! 
To add to profits now through economies in 
production gives any plant an advantage in 
competition. To wait only postpones progress. 


Call in the Cutler-Hammer field engineers! 
They will gladly counsel with your plant men 
or consulting engineers in making a survey of 
your motors to point out places where modern 
control will reduce costs. Their recommenda- 
tions are based on control experience as old 
as motors themselves. 


Demand the C-H trademark on the equip- 
ment you buy in which motor control is in- 
corporated as an integral part. In the planning 
of any new drives, remember that motors by 
themselves are only brute force. The savings 
they produce depends on the effectiveness of 
their control. 


The CUTLER-HAMMER Mfg. Co. 


Pioneer Manufacturers of Electric Control Apparatus 
1212 St. Paul Ave. 
MILWAUKEE, WIS. 


HAMMER 


Depends on Electrical Control 
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“Little 


BETTER 


at 9 vital points 


Tybe ‘‘L’’ Polyphase 
Induction Motors, 
Available in Rati 

from 1 to 75 H.P 











ONG, trouble-free service life has been engi- 
neered into Robbins & Myers Motors by the 
simple process of building them just a little better 
than usual at every vital point. Costs us (not you) 
somewhat more. But it’s satisfaction-insurance. 


Pre-treated wire used in 
the winding; coils easily 
repaired or replaced 


Bearing surfaces are accu- 
rately ground 


Paper pulley insures mini- 
mum slip, therefore longer 
belt life 


Simple adjustment of belt 
tension. One screw on 
each end of sliding base 


Dust-proof ring oiling 
bearings carried by sub- 
stantial end heads 

Large oil reservoir with 


spring hinged cover, drain 
plug and overflow 


3 


Conduit terminal box can 
be turned up or down 
or to either side; separable 
cover gives quick acccess 
to connections. 


Two fans assure thorough 
ventilation 


Rotor well balanced; note 
large shaft and general 
rugged design 


THE ROBBINS & MYERS COMPANY 
Springfield, Ohio + Brantford, Ontario 


Chicago, 1825 -29 Trans- Charlotte, 217 Latonia Buffalo, 831 Ellicott Sq. 
portation Bldg. Bldg. Bldg. 
Cleveland, 1239 W. St. Louis, 1922-26 Chest- 


Philadelphia, 1418 Wal- 
nut St. 


nut oft. 


ees Boston, 250 CongressSt. — San Francisco, 317 Rialto 
New York,30ChurchSt. Cincinnati,9E. Third St. Bldg. 
Motors ¢& and Fans 
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CONTROLLERS 


for Squirrel Cage, 


Multi-speed, 
Slip-Ring and 
all D. C. Motors 


Send for bulletins and 
detailed information. 


UNION ELECTRIC MFG. CO. 
Milwaukee, Wis. 20 Sales and Service Offices 
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Oil Immersed 
Send for Bulletin 8605B 
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Industrial Controller Co. 


: Class 8605 
5 
: Milwaukee, Wis. 


Compensator 
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SQUAT 


MARBLE-CARD MOTORS 
D. C. and A. C., Ball Bearing Motors of the 
medium commercial sizes. D.C. machines up 
to 75 HP. with Commutating Poles. Get 
Bulletin No. 200. 
A. C. Machines up to 75 HP. All eee 
Get Bulletin No. 


Special machines built to meet your needs 
Full details cheerfully supplied. Write 


Marble-Card Electric Company 
Gladstone, Mich. 
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speeds and voltages. 
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We specialize in motors, % 
to 200 hp. constant and ad- 
justable speed D.C., squirrel 
cage and slip ring A Cc, 









1046 Ivanhoe Rd., Cleveland, O. 
[UH 77 


= Reliance Electric & Engineering Co.. 


"4 


& 
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DETROIT ELECTRIC FURNACES 
will 
Build Power Business 


for 
THE CENTRAL STATION 
Let us help increase your revenue 
Detroit Electric Furnace Co. 
2231 PARK BLVD., DETROIT 
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AELTLEAA LACE EEETTTEEEEETTUT ESTEE TEE 


SU 


sil 


AU eee 





Ten erandivaelede Vie to 24 Tons Capacity 

th Most Rapid and efficient for making 

ary\, Tool Steels, Alloy Steels, For a ee 
arbi - zerro- ce Co etc. 


DOES ~ PITTSBURGH Box ll PITTSBURGH a 


TT 
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Repetition 
is 
Reputation 
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The reasons why Domestic special motors 
are “abreast the rest” in price are clear 
and simple. 


Special motors, built in the few types most 
widely applicable to the fractional horse- 
power field, are a routine production propo 
sition with us. Domestic Electric research, 
sales, production and service departments 
are organized for this business only. Every 
motor order is followed through as an 
individual unit from the time the first con- 
tact with the purchaser is established until 
the finished motors are in operation. 

Yet the advantages of this individual 
service are not reflected in the cost of 
motors to either theappliance manufacturer 


WORLD 


or the consumer. The Domestic Electric 
Company is organized and operated to 
produce special motors as other manufac- 
turers produce stock motors. Factory 
equipment was designed and developed in 
the Domestic plant to build according to 
Domestic methods. Shortcuts and econ- 
omies of production are thus made possible 
that could not be effected under any 
other policy. 


If you have a problem in the application 
of motors to household, commercial or 
industrial appliances, call upon our engi- 
neers for this service. New economies and 
greater efficiency, such as have resulted 
in other fields, are yours for the asking. 


THE DOMESTIC ELECTRIC COMPANY 


7209-25 St. Clair Ave. 


CLEVELAND, OHIO 


Manufacturers of fractional horsepower motors exclusively 
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Handling Raw\ih 
Products of Polv 
function of Liin 


INK-BELT experience 

in the design and man- 

ufacture of all types of con- 

veying machinery includes 

installations in hundreds of 
power plants. 


Link-Belt manufactures 
complete, in its own plants, 
every type of conveying 
equipment that has stood 
the test of efficient, practi- 
cal operation, and that has 
received the approval of the 
engineering profession gen- 
erally. 


LINK-BELT 
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yiMaterials and Waste 
olwer—an economical 
ink-Belt equipment 


From this advantageous position, the designs by Link-Belt 
Engineers are made without prejudice as to type of equip- 
ment, and with the sole thought of supplying our customers 
with what our accumulated experience indicates will best 
and most economically meet their requirements. 

The quality and service of Link-Belt equipment is uni- 
versally recognized. It can be depended on to give continu- 
ous operation, with a minimum maintenance expense. 
Catalogs on request. 





2865 
LINK-BELT COMPANY 
CHICAGO, 300 W. Pershing Road INDIANAPOLIS, 200 S. Belmont Ave. PHILADELPHIA, 2045 Hunting Park Ave 
Atlanta, 610 Citizens & Southern Bank Bldg. Cleveland- « <« <- - 531 Rockefeller Bldg. Kansas City, Mo., R.436,1002 Baltimore Ave. Pittsburgh - - - - - - 335 Fifth Ave. 
Birmingham, Ala. - 720 Brown-Marx Bldg. Denver <« « « = = =< 520 Boston Bidg. Louisville, Ky. - - - - 321 Starks Bldg. St. Louis - - - - + « - 3638 Olive St. 
Boston- «+ «© « © « «= « 49 FederalSt. Detroit -« -« - « = 5938 Linsdale Ave New Orleans - 504 New Orleans Bank Bidg. Toronto 2. and Montreal, Link-Belt Limited 
Buffalo- - - -« «+ « 554 Ellicott Square Huntington, W. Va. - Robson-Prichard Bldg. New York- + + + 2676 Woolworth Bldg. Wilkes-Barre - 826 Second Nat’! Bank Bidg 


H. W. CALDWELL & SON CO.:—Chicago, 1700 S. Western Ave.; Dallas, Texas, 810 Main St.; New York, 2676 Woolworth Bidg. 


LINK-BELT MEESE & GOTTFRIED CO.:—Fresno. Calif., 215 Brix Bldg.: Los Angeles, 400 E. Third St.: Oakland, Calif., 526 Third St.; 
Portland, Ore., 67 Front St.; San Francisco, 19th and Harrison Sts.; Seattle. 820 First Ave., 8. 


LINK-BELT 
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For Better 
Maintenance 


By purchasing your Commutator 
Maintenance Equipment from one 
concern, you avoid variance in 
quality and delays, and added ex- 
pense in shipping. 


Acme 
Commutator 
Stones 





For grinding and polishing commutators while 
running. Fast cutting, slow wearing. Every stone 
tested and guaranteed. 






Commutator 
Slotter 


For heavy duty and large commutators. For ordi- 
nary duty on commutators of all sizes, we recom- 
mend Aurand, Jr. 


Emery 4 Cyclone 
Blower 


And Vacuum Outfits 


For removing dust and dirt from electrical and 
other equipment. Especially: efficient when used 
in conjunction with stone or slotter. 


Other Maintenance Equipment 


L & H Commutator Turning and Grinding Tool 
Acme Commutator Cement 

Acme Armature Washing Fluid 

Acme Commutator Polish 


Ask us to send you catalog and prices. 
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LIPE 
SPEED REDUCER 


Full Planetary Construction 
All rotating parts supported on both ends 
Torque Cushioning Device reduces Starting Torque 


ie 





Ratio 


Step Up or 
4:1 to 200:1 


Reduce Speed 


PATENTED 


OTHER LIPE PRODUCTS 


Electric Hoists 


Coil Winding Machines 
Flexible Couplings Special Machinery 


Gear Tooth Chamfering Machine 


W. C. LIPE, INc. 


(Established 1875) 
208 So. Geddes Street Syracuse, N. Y., U. S. Ae 
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JEANNIN 
SINGLE PHASE 
REPULSION 
INDUCTION 
MOTORS 








44 to 5 H. P. 


THE JEANNIN ELECTRIC CO. 
Toledo, Ohio 


SUCUUTUCLLUCAL ETAT SET EEA TOGA TEA EEE ETAT AEA TEENS 


AUAUOGUENEOOUSSEOEVONESOOONSTOOORUOUOOOEEEOOGEOCEEOUOOUUNEOEOOCEETOOOCEEEOOEEEO ETO ENESTO OES 
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IEEE pons on 2 cocticnslized pion, Can be wore 


Write for Bulletin. 


developing cost. 
a OTO 2 S Zobell Electric Motor Corp., Garwood, N. J. 
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STAR 
Ball Bearing Motors 


Direct and Alternating Current up to 75 hp. Also = 
generators and alternators in horizontal and vertical 
types, and motor generator sets. We build motors 
to meet your requirements. Ask fer more data. 


Star Electric Motor Co. 


Miller St. and N. J. R. R. Ave., 
Newark, N. J. 
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Motor Ability 


is Limited by 


Bearing Ability 


A motor can stand what its bearings will stand— 
and no more. It will last as long as its bearings— 
and no longer. 


With “Norma” Precision Ball Bearings in successful 
month-after-month operation at speeds up to 50,000 
R.P.M.— 


And with “Hoffmann” Precision Roller Bearings 
standing up month after month at speeds up to 


20,000 R.P.M.— 


Need you look further for an answer to the question 
“what are the bearings to use for dependable motor 
service?” 

Because—obviously—a bearing that is safe at these 
super-speeds, has a still higher factor of safety at the 


Ask our engineers for more usual motor speeds. 


data—or write for catalogs 
904, 905 and 915. 


NVRMA-AVFFMANN BEARINGS CURPURATION 


Anable Avenue Long Island City New York 


PRECISION BALL,ROLLER AND. THRUST BEARINGS 
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CAPACITY 


A 100-hp. F-M motor reported to be carry- 
ing 135 hp, 24 hours a day. 










LONG LIFE 


A ball bearing motor that has given superior 
service since 1914. 













SAFETY 


The sealed ball bearings and liberal ratings 
of F-M motors make them especially suit- 
able for use in the presence of inflammable 

dust or explosive vapor. 













DIFFICULT DRIVES 


This 175-hp. F-M motor driving an elevator 
leg through a clutch and gear drive. typifies 
the ability of F-M motors to stay put 


FAIRBANKS - MORSE 
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POWER SAVING 
This large terminal elevator has made a 
decided power saving by standardizing on 

F-M ball-bearing motors. 


INSULATION 
The fact that F-M insulation is impervious 
to oil and moisture is well brought out by 
this installation where insulation is con- 
tinually soaked in oil. 









Giving more than 
ordinary service 


The conditions for which you select motors may not tax their 
quality to the extreme degree. But, after all, there is a real 
feeling of security in specifying a motor that has proved equal 
to unusual demands. 


You will be interested in the booklet covering Fairbanks-Morse 
motors in all kinds of service. Its purpose is to show that 
Fairbanks-Morse motors are giving users more than they or- 
dinarily expect of a good motor. 


FAIRBANKS, MORSE @ CO., Chicago 
Manufacturers of Electrical Machinery, Pumps, and Oil Engines 


28 Branches throughout the United States at your service 


“Pioneer Manufaciurers of 


ball bearing motors 
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“a a. Prescription. 
; Blanks 


No doctor recommends 
a medicine until he has 
investigated conditions. 
Neither does the U.S.G. 
engineer recommend the 
grade of brush until he 
has information on the 
motor and conditions under which 
it is to be used. 


For this reason it 1s necessary to have 
your load and service information 
before fitting brushes to a motor. 
Then when U. S. G. Brushes are in- 
stalled they are guaranteed to give 
you the best possible service. Try 
this specialized service on one of 
your troublesome motors. It costs 
you nothing. Write now. 


BRUSHES 


The United States Graphite Co. 
Saginaw, Mich. 


New York Philadelphia Pittsburgh Chicago 
. St. Louis San Francisco 
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Why Buy a 
MOTOR GENERATOR SET 
When a 


MARTIN ROTARY 


Does the Work? 


10°, Better Efficiency 
and 


100°, Power Factor 


Sizes 14% KW. to 
50 KW. with control 
panel. To convert 
from any voltage 
A.C. to any desired 
voltage D.C. 
Industrial Purposes 


For Battery Charging 
| Motion Pictures 





What is your problem? 


NORTHWESTERN ELECTRIC CO. 


408-416 S. Hoyne Avenue, CHICAGO 
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Baldor Electric Motors 


Ball Bearing 


Single Phase 
Repulsion Type 


Horizontal and 
Vertical Design. 
Direct Current Semi and Totally 
Enclosed 


Polyphase Back Geared 





Superior in Quality. Competitive in Price. 


BALDOR ELECTRIC CO. 
4351-55 Duncan Ave. St. Louis, Mo. 
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UIRKE ELECTRIC CO: 


MOTORS, ALTERNATORS, GENERATORS, MOTOR GENERATOR 
SETS, ARC WELDING EQUIPMENT 
Sales Offices: Buffalo, Chicago, Cleveland, Detroit, Erie, New York, Philadelphia, 
Pittsburgh 
Sales Agencies: Akron, Boston, Cincinnati, Indianapolis, Kansas City, St. Louis, 
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W ASHER S—That’s Us 


Brass, Steel and Copper Washers. 
Flat, Bevelled or Countersunk. 
Special Sizes and Shapes. 


Prompt Deliveries. Let us have your inquiry. 


Massachusetts Machine Shop, Inc. 
817 Albany St., Boston, Mass. = 
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WARD LEONARD 
RESISTOR UNITS 
can be furnished mounted in 
dozens of ways: with Edison 
base; with variable taps; with 
base to fit UX or any other 
socket, and in any value from 1 
chm to 1,000,000 ohms. 
TERMINALS 


_3 to young 
{<n Radio Experimenters 


Kin 


[eg Unhampered by old taboos—not caring what tra- 
ry yyy 





ditions said “‘couldn’t be done” —men with real 

Cr ideas made radio the wonder that it is. But the 
EP aE ENG ' ; ' 

Mitt th 3) resourceful searching of radio electrical engineers 


confirms one conclusion that industrial electrical 


Cty engineers reached years ago: 
MOUNTINGS 
Only a properly processed and 


protected wire-wound resistor 
remains accurate 





In attempts to squeeze resistance into too-small- 
space at lower-than-possible-cost, experimenters 
have tried everything from typewriter carbon paper 
to winding their own. All have one fault; the re- 
sistance values change with age and use, upsetting 
careful calculations. Only a wire-wound resistance 
has possibilities of having fixed, unchanging value. 









foessseesseeotos 
Bees See 
Bios 2Se scones 
Retesseeosose 





Ward Leonard wire-wound resistors—the 

standard of the electrical industry—have been de- 

—= veloped down to minimum size and up to an un- 
| changing exactness in values. Ward Leonard re- 

| sistors are not affected by age, abrasion, oxidation, 

| or the vagaries of weather. When necessary, wire 

. | for these resistors is drawn down to the thinness of 
the finest human hair, then wound on a small por- 
\ celain tube. The wire is covered with a vitreous 
aa Q (As R.C.A. uses enamel that permanently protects the resistance 


Ward Leonard re- : ; 4 : - 
sistance. Mounted against electrical, mechanical or chemical disinte- 


 - to fit standard UX gration. 





sockets) 


6435-1 





37-41 South Street 


fh Ward Leonarc 




































“Producing 
Ideal Boilers ana 


AMERICAN 


DEAL BOILERS and American Radiators 

economically provide heat and make many 
homes warm and comfortable. Back of this 
well-known line of heat producers, there must 
necessarily be efficient manufacturing processes 
and dependable equipment. 








At the plant of the American Radiator Co., Morse Silent 
Chain Drives contribute to dependable and low-cost produc- 
tion by keeping machines in continuous operation. Their 
sustained efficiency of 98.6%, their flexibility and positive 
action—these and numerous other features are helping to 
solve production problems for many nationally known 
concerns. 


Over 6,000,000 H.P. in use, one tenth to 5,000 H.P., 6,000 
to 250 r.p.m. and slower. The nearest Morse Transmission 
Engineer is always available. 


MORSE CHAIN CO., ITHACA, N. Y., U. S. A. 
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Drive from motor to 
Buffalo, N. Y. Driver, 


36 inch centers. 





Morse Engineers are always available at: 


Pye | ee 702 Candler Bldg. 

Earl F. Scott & Co. 
BALTIMORE, MD........- 1002 Lexington Bldg. 
BIRMINGHAM, ALA...Moore Handley Hdwe, Co. 
PE sis cote cceeewesesee 141 Milk St. 
DUP ee WY cccccevces Ellicott Square Bldg. 
CHARLOTTE, N, C..404 Commercial Bank Bldg. 
I elas she. see cnindc 112 W. Adams St. 
CLEVELAND, OHIO.........421 Engineers Bldg, 
BRI, CE so ck ctr cceccces 211 Ideal Bldg. 
SEE, SRE ec clecceewedsevs 7601 Central Ave. 


LOUISVILLE, KY., 516 W. Main, St. E.D. Morton Co, 


MINNEAPOLIS, MINN., 413 Third St. Strong- 
Scott Mfg. Co. 


NEW ORLEANS, LA., Queen & Crescent Bldg., 
334 Camp St. A. M. Lockett & Co., Ltd. 


MEW TORE: BM, FZ. cccesvesceennt® GCamek RK. 
OMAHA, NEB........ 727 W. O. W. Bidg., D. H. 

Braymer Equipt. Co, 
PHILADELPHIA, PA....803 Peoples Bank Bldg. 
PEsemeeee,. PR.cccsvvess Westinghouse Bldg. 
SAN FRANCISCO, CALIF...... Monadnock Bldg. 
ST. LOUIS, MO....2137 Railway Exchange Bldg. 


TORONTO, 2, ONT., CAN., 50 Front St. E. Strong- 
Scott Mfg. Co, 


ti WINNIPEG, MAN., CAN., Dufferin St., Strong- 


Scott Mfg. Co. 


1240 
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20 H.P. Morse Silent Chain 


sand 


~ 


‘ 


mixer, American Radiator Co. 


25 


r.p.m.; Driven, 112 r.p.m., 


RADIATORS 
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The Red Band and Timkens 
Distinguish Howell Motors 


To all their distinctive fea- 
tures of design, and to their 
distinctive red-band identi- 
fication, Howell motors add 
the equally great distinction 
cf using Timken Tapered 
Roller Bearings. 


Timken-equipped Howell 
motors can run for life with- 
out any bearing attention 
except lubrication a very few 
times a year under worst con- 
ditions! Clearance is always 
perfect. Starting is quicker, 
and runningis cheaper, since 
needless friction is gone. 
Greater rigidity and com- 
pactness improve Howell 
drives. Thrust and shock are 
carried equally well with ra- 
dial load in Timken-equipped 
Howell motors. 

By the use of Timken Ta- 
pered Roller Bearings Howell 
provides all the latest econo- 
mies in electric motor usage. 






































THE TIMKEN ROLLER BEARING CO. 
GS A BF @ Bee) OC Bee 













)| TIMKEN ” BEARINGS 
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Pe BETTER 0. 


For want of a rivet.... 
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i, ¢ FLIGHT t 
SO ELAYS ATLANTH Mine tetas 
CEN RIVET — a broker oy for its New _ eget 
BROK ee tank conned Fr Reoe eid L.A. ‘ . 
a eh gihershy om, anor 
: repair 


the Heche 


build (5)—to in- 
crease and 
strengthen: 





Watch out for the 
little things, lad. 
See how a small 
thing like a rivet 
can cause delay on 
a big undertaking. 






to ifttrease the 
power and sta- 
bility of: 









to settle or 

establish and 

preserve: 
—Webste 















that’s what’s the 
matter with your thinking 
about riveted construction. 
The rivet isn’t a small thing 
.... it’s one of the BIG 
problems in every metal 
working shop in the world. 
But you’re right about de- 
i 
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If all the delays caused by rivets in this country’s 
manufacturing program, were laid end to end, 3 
score and 10 wouldn’t begin to measure the time, 
and a Rockefeller mind couldn’t estimate the 
money loss to America’s industries. 


Unless a rivet hole is bored and reamed and the 
rivet well fitted and made up, it isn’t doing the full 
job for which it was intended. 

If it isn’t doing its full job. . .then it’s a makeshift. 
So when you’re using riveted construction, you 
have your choice between the makeshift job or the 
big labor expense of a good job. 

That’s why I’m pleading with you to adopt Stable- 
Arc welding. 

We’ve got to get our costs down. 

Stable-Arc welding will do it, because its cost for a 
stronger, better joint is low enough to give us the 
right kind of saving on our machines. 


Just get the book on the right and see where our 
competitors have found the way to lick us on costs. 


The Lincoln Electric Co. 


Cleveland, Okio 


ble. 
c Are” 
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This book, mailed on re- 
quest, will answer many 
questions that come up on 
the subject of this produc- 
tion tool. The coupon is 
for your convenience in 
getting a copy. 





This book tells how a 
product such as the elec- 
tric motor was placed on 
a higher plane through 
Stable-Arc welding. Just 
check it on the coupon if 
you desire a copy. By 
stating your company con- 
nections we may be able 
to send you data applying 
to your particular bust- 
ness. 












1-9-26 


LINCOLN 
ELECTRIC 
COMPANY, 
CLEVELAND 


Please send to. the 
address below 


-...The Motor book 


-..-The Stable-Arc Welder 


Enclose 


product 


Peeeeereeee 


book. 


any data you may 


have on manufacture of a 


Peer ere 
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SPEER 
BRUSHES 


There’s one for every service, 
that will last longer — run 
more smoothly and give 
better commutation. 


We solicit your inquiries 


Speer Carbon Co. 


St. Marys, Pa. 
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Continued from page 234 


Tools 

Coil Winding 

Electric Service Supplies Co 
Construction 

Leach Co, 

Pneumatic 

Ingersoll-Rand Co. 
Underground Conduit 

Ry. & Industrial Eng. Co. 


Torches, Blow 
Wall Mfg. Supply Co. 


Towers 

Radio 

Blaw-Knox Co. 

Milliken Bros. Mfg. Co., Inc. 
Riter-Conley Mfg. Co. 


Steel 


Bates Steel Corp., Walter 
Transmission 

Aermotor Co. 

American Bridge Co. 
Archbold-Brady Co. 

Bates Exp. Steel Truss Co. 
Blaw-Knox Co. 

Lehigh Structural Steel Co. 
Milliken Bros. Mfg. Co. 
Pacific Coast Steel Co. 
Riter-Conley Co. 


Transformers 

Allis-Chalmers Mfg. Co. 
American Brown Boveri 
Elec. Corp. 

American Transformer Co. 
Duncan Elec. Mfg, Co. 
Ferranti Meter & Trans. 
Mfg. Co., Ltd. 

General Electric Co. 
Jefferson Elec. & Mfg. Co. 
Moloney Electric Co 
Packard Elec. Co. 
Pittsburgh Transformer Co. 
Westinghouse Elec. & Mfg. 


0 
Bell Ringing 
General Electric Co. 
Westinghouse E. & M. Co. 
Distribution 
Kuhlman Electric Co 
Furnace and Special Types 
Kuhlman Electric Co 
Instrument 
Jewell Elec’l Inst. Co. 
Roller-Smith Co. 
ee Elec. & Mfe. 


0. 

Street Lighting 

Kuhlman Electric Co 
Tripping and Metering 
Condit Elec’l Mfg. Corp. 


Traps, Steam and Radiator 
Johns-Manville, Inc. 


Trucks 

Construction 

International Harvester Co. 
Electric 

Walker Vehicle Co. 
Gasoline 

International Harvester Co. 
Street Lighting Maintenance 
McCardell, J. R. 

Tower 

McCardell, J. R. 
Trimmers, Tree 

Bartlett Mfg. Co, 


Tubes, Copper, Brass, Bronze 
and Nickel Silver 
American Brass Co. 

Tubes, Silica 
Thermal Syndicate, Ltd. 

Turbines 
Hydraulic 
Allis-Chalmers Mfg. Co. 
American Brown Boveri 

Elec. Corp. 
Cramp & Sons Ship & Eng. 
Bldg. Co.. Wm. 
Leffel & Co., James 
Pelton Water Wheel Co. 

Smith Co., 8. Morgan 
Steam 
Allis-Chalmers Mfg. Co. 
American Brown Boveri 
Elec. Corp. 

DeLaval Steam Turbine Co. 
General Electric Co. 
Ridgway Dyn. & Eng. Co. 
Terry Steam Turbine Co. 
Westinghouse E. & M. Co 

Turbo-Generators 
Allis-Chalmers Mfg. Co. 
General Electric Co. 

Terry Steam Turbine Co. 
Westinghouse E. & M. Co. 

Underfloor Duct Systems 

Johns-Manville. Inc. 


Valves, Gate and Butterfly 
Smith Co., 8, Morgan 
Valves 
Check 
Cochrane Corp. 
Flow 
Cochrane Corp. 
Hydraulic 
Cramp & Sons Ship. & Eng. 
Bidg. Co... Wm. 
Vacuum Cleaners 
Graybar Electric Co. 


Valves 

Pelton Water Wheel Co. 
Vault Units, Oil Disconnecting 
G. & W. Elec. Spec. Co. 


Varnish, Insulating 
Bakelite Corp. 


Washing Machines 
Graybar Electric Co. 


Water Walls, Furnace 
Combustion Engr. Corp. 


‘Waterwheel Generators 
ee E. & M. Co. 


0. 

Water Wheels, Impulse 
Turbines 
Allis-Chalmers Mfg. Co 
Leffel & Co., James, The 


Water Wheel Governors 
Lombard Governor Co. 
Woodward Governor Co 
Welders 

Arc 

General Electric Zo. 
Lincoln Electric Co. 
Ohio Brass Co. 
Westinghouse E. & M. Co. 
Portable 

Ohio Brass Co. 


Welding Apparatus 
Lincoln Electric Co. 
Ohio Brass Co. 


Welding Machines 
General Electric Co. 
Lincoln Electric Co. 

Winches, Truck 
Mead-Morrison Mfg. Co. 


Wire ard Cables 
Aluminum 
Aluminum Co. of America 
Auto 
American Steel & Wire Co. 
Rome Wire Co 
Simplex Wire & Cable Co. 
Automatic 
Packard Electric Co. 
Bare and Insulated 
American Brass Co, 
Bare Copper 
— Ins. Wire & Cable 
0. 
Dudlo Mfg. Co. 
Phillips Wire Co. 
Rome Wire Co. 
Copperweld 
Copperweld Steel Co. 
Enameled 
Dudlo Mfg. Co. 
Maring Wire Co. 
Rome Wire Co. 
Magnet 
American Steel & Wire Co. 
Belden Mfg. Co. 
Dudlo Mfg. Co. 
Hazard Mfg. Co. 
Maring Wire Co, 
Rome Wire Co. 
Magnet, Enameled 
Belden Co. 
Dudlo Mie of 
Radio 
Packasd Electric Co. 
Resistance 
Driver-Harris Co. 
General Electric Co. 
Hoskins Mfg. Co 
Westinghouse E. & M. Co. 
Rubber Covered and 
Weatherproof 
oe. Ins. Wire & Cable 
‘o 


American Steel & Wire Co. 
Belden Mfg. Co. 

Graybar Electric Co. 
Hazard Mfg. Co. 

Indiana Rubber & Ins. 

Wire Co. 
Okonite-Callender Cable Co. 
Okonite Co., The 

Phillips Wire Co. 
Roebling’s Sons Co, John A. 
Rome Wik Co. 

Safety Cable Co. 

Simplex Wire & Cable Co. 
Solid and Stranded 
American Brass Co. 

Steel 

Bethlehem Steel Co. 

Trolley 

Rome Wire Co. 
Underground 

American Steel & Wire Co. 
Hazard Mfg. Co. 

Rome Wire Co. 

Simplex Wire & Cable Co. 
Weatherproof 

American Brass Co. 
Varnished Cambric 
American Brass Co. 
American Steel &, Wire Co. 
Okonite-Callender Cable Co 
Okonite Company. 

Simplex Wire & Cable Co. 
Wireless Apparatus 

General Electric Co. 
Westinghonce E. & M. Co 
Wire Covering Saturant 

Tar Products Corp. 
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“They Keep — a-Running ”’ 
wel. 





30 Horse Power Century Automatic-start 
Induction Polyphase Motor 


High Starting Torque 


Century Automatic-start Induction Polyphase Motors develop a starting torque not less than 
225% of full load torque. Their ability to start heavy dead loads— and then “‘Keep a-Running”’ 

accounts for their frequent choice in such service as mixing, crushing, pumping and similar 
applications where the load is hard to start. 





Other features of these motors are: 


] Starting current is low and does not exceed 245% of full load 
current. 


2, Fuses which will protect the motor while running and carrying 
its load are generally of ample capacity to effect a start. 


3 Any approved single-throw switch may be used for starting. 
Nothing else required. 


4 Adapted particularly to installations requiring automatic or 
remote control. 


Note: In one horse power and smaller sizes these motors are regularly equipped with the Century 
Wool-yarn System of Lubrication. Only continuous unbroken strands of pure wool yarn 
are used and at least one year’s continuous 24-hour-per-day operation, without re-oiling, is as- 
sured. There is a difference. 


Built in all standard sizes from } to 60 horse power. Temperature rise not more than 40° 
Centigrade. 


CENTURY ELECTRIC COMPANY 


1806 Pine St. St. Louis, Mo. 
For More Than 23 Years at St. Louis 











YZ to 60 H.P. Y% to 60 H.P. 
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WHAT AND WHERE TO BUY 


Equipment, Apparatus and Supplies Advertised in This Issue with Names of Manufacturers 


Readers interested in any articles not listed in these pages are 
cordially invited to inform us of their wants and every effort will 
be made to put them in touch with the proper manufacturers. 


Readers’ Service 





Air Compressors 
Allis-Chalmers Mfg. Co. 
General Electric Co. 


Air Washing and Condition- 
ing Apparatus 
Sturtevant Co., B. F. 
Alternators : 
American Brown Boveri 
Elec, Corp. 
Burke Elec. Co. 


Anchors, Guy 

Chance Co. 

Hubbard & Co. 
Matthews Corp.. W. N. 


Apparatus, 
Fansteel Products Co. 

Apparatus, Combustion 
Control 

Leeds & Northrup Co. 


Apparatus, Experimental 
Biddle, James G. 
Leeds & Northrup Co. 
Roller-Smith Co. 


Apparatus, Photometric 
Leeds & Northrup Co. 
Apparatus, Testing 


American Transformer Co. 
Biddle, James G. 
Leeds & Northrup Co. 


Apparatus, Water Softening 
Cochrane Corp. 


Are Welders. Portable 
Westinghouse Blec. & Mfg. 
Co. 

Armature Repair Machinery 
Electric Service Supplies Co. 


Asbestos 
Johns-Manville. Inc. 


Babbitts 

Westinghouse Elec. & Mfg. 
Co. 

Batteries, Dry | 

Graybar Electrie Co. 


Batteries, Storage 
Electric Storage Battery Co. 


Battery Charging Apparatus 
Cutler-Hammer Mfg. Co. 
General Electric Co. 

Ward Leonard Electric Co. 
Westinghouse E. & M. Co. 


Bearings 
Bail 
Norma-Hoffman Bearings 
Corp. 

Standard Steel & Bearings. 
Inc. 

Motor 
Norma-Hoffmann Bearings 
Corp. 

Roller 
Norma-Hoffman Bearings 
Corp. 

Timken Roller Bearing Co. 
Thrust 
Norma-Hoffman Bearings 
Corp. 
Smith Co., 


Bells, Conduit 
G. & W. Electric Spec. Co. 


Blocks, Fuse 
Westinghouse Elec. & Mfg. 
Co. 


S. Morgan 


Blowers 

American Brown Boveri 
Elec, Corp. 
Sturtevant Co., B. F. 
Centrifugal 

De Laval Steam Turbine Co 
Steam Driven 

Terry Steam Turbine Co. 

Room Instruments 

(See Instruments) 


‘Boilers 


Water Tuhe 

Babcock & Wilcox Co. 

Bethlehem Shipbldg. Corp.., 
Ltd. 

Combustion Engr. Corp 
Edge Moor Iron Co. 


Boiler Settings 
Furnace Engineering Co., 
Ine. 


Battery Charging | | 


Bolts 
Carriage 
Hubbard & Co, 
Crossarm 
Hubbard & Co, 
Expansion 
Hubbard Co. 
Machine 
Hubbard & Co, 


Bond Testers 

Roller-Smith Co, 

Books, Technical 
McGraw-Hill Book Co., Inc. 


| Boosters 


Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 


Boxes 

Fuse 

General Electric Co. 
Schweitzer & Conrad, Inc. 
Junction and Ourlet 

General Electric Co. 
Westinghouse E. & M. Co. 
Meter and Service 

General Electric Co. 
Wadsworth Elec, Mfg. Co. 
Switch 

Johns-Pratt Co. 
Underground Junction 
Johns-Pratt Co. 


Braces, Crossarm 
Hubbard & Co. 

Brackets and Pins, Metal 
Hubbard & Co. 
Philadelphia Elec’l, Mfg. 


Co. 
Pittsburgh Transformer Co. 
Brakes, Electric 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. 
Co. 
Breakers, Reclosing Circuit 
Automatic Switch Co. 
Breechings 
Connery & Co. 
Brushes 


Carbon 

United States Graphite Co. 
Dynamo and Carbon 
Jeandron, W. J. 

Motor and Generator 
United States Graphite Co. 


Buckets 

Mead-Morrison Mfg. Co. 
Buckets, Clamshell 
Blaw-Knox Cv. 


Buckets, Shell and Grab 
Link-Belt Co. 


Buildings, Fabricated 
Bethlehem Steel Co. 


Buildings, Steel 

Blaw-Knox Co. 

Bus Bar, Aluminum 
Aluminum Co, of America 


Bus Bars and Bus Tubes 
American Brass Co. 


Bus Bar Supports 
Delta-Star Elec, Co. 
Elec’] Development & Ma- 
chine Co. 
Electric Power Equip. Corp. 
General Electric Co. 
Railway & Indus. Eng. Co. 
Schweitzer & Conrad. Inc. 
Westinghouse E. & M. Co 


Cable (See Wires & Cables) 


Cable Accessories, End Bells 
and Racks 
Electrical Development & 
Mach. Co. 
Biectricel Engineers’ Equip. 
‘o. 
General Electric Co. 
Hubbard & Co. 
Cable and Splicing Material 
G. & W. Elec. Spec. Co. 
Cable Boxes, Underground 
G, & W. Electric Spec. Co. 
Cable Taps, Solderless 
Dossert & Co. 
Cabling ene 
American Ins. 


Carbon Products 
United States Graphite Co., 
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Castings, Heat Resisting 
Driver-Harris Co. 


Cement, High Temperature 
Johns-Manville, Inc. 

Circuit Breakers 
Anderson Mfg. Co., A. & 

J. M. 

Automatic Switch Co. 
Condit Elec’! Mfg. Corp. 

General Electric Co. 

Roller-Smith Co. 

Sangamo Electric Co. 

Schweitzer & Conrad, Inc. 

Sundh Electric Co. 

Ward Leonard Electric Co. 

Westinghouse E. & M. Co. 

Air 

Cutter Co. 

Enclosed Air 

Cutter Co. 


Clamps 
Cable, Supporting 
Matthews Corp., W. N. 
Ground Connection 
Johnson, Jr., T, F. 
Sherman Mfg, Co., H. B. 


Guy 

Hubbard & Co. 
Matthews Corp., W. N. 
Trolley 

Ohio Brass Co, 


Cleats 

Blake Signal & Mfg. Co. 
Elec’! Development & Ma- 
chine Co. 

Imperial Porcelain Co. 
Thomas & Sons Co.,. R. 


Clevises 
Hubbard & Co. 
Clips 
Cable 
Hubbard & Co. 
Clutches, Friction 
Link-Belt Co. 
Clutches. Magnetic 
Cutler-Hammer Mfg. Co. 
Coal and Ash Handling 
Machinery 
Combustion Engineering Co. 
Fuller-Lehigh Co. 
Gleason & Co., J. L 
Link-Belt Co 
Coal Storage Systems 
Link-Belt Co. 
Coil Winding Machines 
Lipe, Inc., W. C. 
Coils 
Armature, Field and Magnet 
Belden Mfg. Co. 
Coto-Coil Co. 
Choke 
Delta-Star Elec. Co. 
Dudlo Mfg. Co. 
General Electric Co. 
Hi-Voltage Equipt. Co 
Ry. & Industrial Eng. Co. 
Schweitzer & Conrad. Inc. 
Westinghouse E. & M. Co. 


Magnet 

Dudlo Mfg. Co. 
Pipe 
Superheater Co. 
Reactance 


American Transformer Co. 
Transformer 
Dudlo Mfg. Co. 


Compensators 
Blectric Controller & Mfg. 


Starting 
American Transformer Co. 
Compressors, Air 
Allis-Chalmers Mfg. Co. 
Ingersoll-Rand Co. 
Compressors, Turbo 
American Brown Boveri 

Elec. Corp. 
Concrete Armoring, Surface 
Irving Iron Works Co 
Condensers 

Coil 

Superheater Co. 
Distilling 

pees Shipbldg. 


Static 
eats Elec. & Mfg. 


Corp., 


Winsless Spec. Apparatus Co, 


This index is published as a convenience to the reader. 
is taken to make 
assumes no responsibility for errors or omissions. 


Steam 

Allis-Chalmers Mfg. Co. 

General Electric Co. 
Ingersoll-Rand _ Co, 

Westinghouse E. & M. Co. 
Worthington Pump & 
Machy. Corp. 


Condenser Tubes 
American Brass Co. 


Conduits, Flexible, Steel, 
Rigid 
General Electric Co. 
Conduit, Rigid, Aluminum 
Aluminum Co, of America 


Conduits 

Fibre 

Fibre Conduit Co. 
Johns-Manville, Inc. 
Interior 
Johns-Manville. Inc. 
Underfloor 

Fibre Conduit Co. 
Underground 
Johns-Manville. Inc 


Connectors 
Burndy Engr. Co. 
Dossert & Co. 


Connectors and Terminals 
Electric Power Equip. Corp. 
General Electric Co. 
Sherman Mfg. Co., H. B. 
Westinghouse E. & M. Co. 

Construction Engineering 
Sanderson & Porter .. 

eS Engineers 
U. G. I. Contracting Co. 


Construction Service 
Hoosier Engr, Co. 


Contact Points 
Baker & Co., Inc. 


Contactors 
Electric Controller & Mfg 
Co. 

Contact Rail Material 
Electric Service Supplies Co. 
Ohio Brass Co. 


Contractozs, Transmission 
Line 
Hoosier Engr. Co. 


Control, Electric Valve 

Cutler-Hammer Mfg, Co. 
(Dean) 

Control, Railway 


Westinghouse lec. & Mfg 
Co. 


Control Systems 
Electric Controller & Mfg 


oO. 
Ward Leonard Electric Co. 


Controllers 
Automatic 
Cutler-Hammer Mfg. Co. | 
Ward Leonard Electric Co. | 
Crane 
Electric Controller & Mfg, 
Co. 
Motor 
General Electric Co. 
Industrial Controller Co. 
Sundh Electric Co. 
Union Electric Mfg. Co. 
Ward Leonard Electric Co. 
Westinghouse E. & M. Co. 
Rheostatic 
Ward Leonard Electric Co. 
Speed 
Ward Leonard Electric Co. 
Converters 
Booster 
Allis-Chalmers Mfg. Co. 
American Brown Boveri 
Elec. Corp. 
Westinghouse Elec. & Mfg. 


0. 
Synchronous 
oe Elec. & Mfg. 


Conveying Machinery (Coal 
Ashes, ete.) 
Gleason & Co., J. L. 
Link-Belt Co. 

Conveyors, Belt 
Link-Belt Co, 

Coolers, Air and Oil 
Griscom-Russell Co., The 

Coolers, Generator 
Buffalo Forge Co. 
Sturtevant Co., B. F. 
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Cord 
Arc Lamp 
Samson Cordage Works 
Flexible 
Belden Mfg. Co. 
Indiana Rubber & Ins. Wire 


Co. 
Okonite-Callender Cable Co. 
Okonite Co., The 

Rome Wire Co. 

Simplex Wire & Cable Co. 
Trolley 


Samson Cordage Works 
Couplings, Flexible 
Lipe, Ine os 

Smith & ‘Serrell 


Couplings, Rigid (Shaft) 
Smith & Serrell 


Crane Motors 
General Electric Co. 
Westinghouse E. & M. Co. 


Cranes 
Wellman-Seaver-Morgan Co 
Locomotive 
Link-Belt Co. 

Traveling 
Maris Bros. 


Cross-Arms 
Hubbard & Co. 
Graybar Electric Co. 
Philadelphia Elec’l, Mfg. 


™ 


Co. 
Ry. & Industrial Eng. Co 
Thomas & Sons Co., R 


Creosoted Southern Pine 
International Creosoting & 
Constr. Co. 


Crushers, Coal 
Furnace Engineering Co., 
Inc. 


Crushers, Coal and Coke 
American Pulverizer Co. 
Link-Belt Co. 


Cutouts 

Bowie Switch Co. 

General Electric Co. 
Johns-Pratt Co. 

Matthews Corp., W. N. 
Schweitzer & Conrad, Inc. 
Veetinehouss Elec. & Mfg. 

oO. 
Series 
G, & W. Elec. Spec. Co. 


De-Superheaters 
Superheater Co. 


Devices, Protective 
Automatie Switch Co. 
Condit Elecl. Mfg. Corp. 
Electric Power Equip. Corp. 
General Electric Co. 
Roller-Smith Co. 

Ry. & Industrial Eng. Co 
Schweitzer & Conrad, Inc. 
Wadsworth Elec. Mfg. Co 
Westinghouse E. & M. Co. 


Dimmers, Theatre 
Cutler-Hammer Mfg. Co. 
Ward Leonard Electric Co. 


Distilling Plants 
Griscom-Russell Co., The 


Doors for Bins and Switch 
Compartments 

Electrical Development & 
Machine Co. 
Johns-Manville, Inc. 


Drills 
Rrick 
Hubbard & Co, 
Earth 
Buda Co. 
Rock 


Ingersoll-Rand Co. 
Drives, Silent Chain 
Morse Chain Co. 
Dumoners, Freight Car 
Wellman-Seaver-Morgan Co. 
Dynamometers 
Chatillon & Sons, John 


Economizers 
Babcock & Wilcox Co. 
Power Specialty Co. 


Electromagnets 
Coto-Coil Co. 
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Makes ‘Rockwood Paper Pulleys 
Grip Hardest and Slip Least 


Forty years ago— 


in the early days of power driven 
machinery, Rockwood conceived the 
idea of a better belt pulley—a pulley 
that would transmit more power—a 
pulley built of paper! By compressing 
layer upon layer of tough, wear-resist- 
ing fibre with the end grain exposed as 
a surface to grip the belt—Rockwood 
originated the paper pulley. Its success 
was immediate. And today that same 
pulley—constantly improved through 
the years—is the accepted standard 
for electric motors and other high 
grade belted machinery. 


But Rockwood was not satisfied! In- 
numerable pulley sizes manufactured 
after receipt of the order and then 
shipped from the factory necessarily 
meant slow deliveries. And dealers 
had to tie up too much money in 
stock. So 2194 of the more popular 
sizes in a phenomenal range of 12 to 


14 inch diameters were selected and 
manufactured in quantities. These 
2194 standardized pulley sizes were 
then mobilized in service stocks from 
coast to coast, each pulley packed 
ready for instant demand. Now you, 
Mr. Dealer, can get immediately from 
a nearby service stock the Rockwood 
Paper Pulley of the size required. No 
waiting for the pulley to be made spe- 
cial after the order is received—no 
waiting for a factory shipment—no 
stock to carry —no money tied up— 
no disappointing your customer, 


Rockwood Paper Pulleys and Rock- 
wood service have set a standard un- 
approached by any other pulley 
manufacturer. You may telegraph, 
telephone or write for the Rockwood 
Paper Pulley called for—and ina few 
hours at most it will be in your hands. 
Order from the nearest store listed 
on this page, giving diameter of pulley 
wanted, width of belt to be used, size 
of shaft and dimensions of keyway 
in shaft. 


THE ROCKWOOD MANUFACTURING CO., INDIANAPOLIS, U.S.A. 
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The Rockwood Factories 
at Indianapolis 
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SERVICE STOCKS 


from Coast to Coast 


ALBANY, NEW YORK.—All Sizes 134 to 8 In. dia 
Sager-Spuck Supply Co., 364-66 Broadway. 
ATLANTA, GA.—Ail Sizes 154 to 12 in. dia. 

Fulton Supply Co., 70 Nelson St. 
BALTIMORE, MD.—All Sizes 154 to 101n. dia. 
Carey Machinery & Sup. Co.,119E. Lombard St 
BIRMINGHAM, ALA.—All Sizes 114 to 8 in. dia. 
Matthews Electric Supply Co 
BOSTON, MASS.—All Sizes 1% to 14 In. dia. 
Olmsted-Flint Corp. ,Cambridge . 
—— N. Y.—AIl Sizes 134 to 10 In. dia. 
t, Neal & Co., 178-180 Main St. 
cHIcAGo. (LL.—AIl Sizes 144 to 14 in. dle, 
Chicago Electric Co., 740 W. Van Buren St 
CINCINNATI, OHIO—All Sizes 13+ to 10 in, ‘its. | 
rmann-Roehrer Co., 450 E. Pear ISt. 
CLEVELAND, OHIO—AIl Sizes 134 to 141n. dia. 
Strong, Carlisle & Hammond, 1394 W. Third. 
DALLAS, TEXAS—A Il Sizes 124 to 14in. dia. 
Southwest General Elec. Co., 1801 N. Lamar. 
DENVER, COLO.—All Sizes 134 to Sin. dia. 
Hendrie & Bolthoff Mfg. and Sup. Co., 1635 17th 
DETROIT, MICH.—All Sizes 14 to 14 in. dia 
Spaulding Electrie Co., 1344 Michigan Ave. 
INDIANAPOLIS—AlSizes 1% to 14 in. dia. 
Rockwood Paper Pulley Stores, 1801 English. 
JACKSONVILLE, FLA.—All Sizes 11% to 8 in. 
Cameron & Barkley Co., 336 E. Bay St 
KANSAS CITY, MO.—AlII Sizes 134 to 10 In. dia. 
Webb Belting Co., 1501 West Twelfth St. 
LOS ANGELES—AlIl Sizes 14 to 24 in. dia. 
Illinois Electric Co., 313 5. San Pedro St. 
—— KY.—Ail Sizes 114 to 8 in. dia. 
Morton & Co., Inc., 516 West Main St. 
MILWAUKEE. WIS.—All Sizes 1% to 10 in. dia. 
Julius Andrae & Sons Co., Broadway and Mich. 
NEW ORLEANS—AII Sizes 1% to 8 in. dia. 
Woodward , Wight & Company 
NEW YORK CITY—All Sizes 1% to 14 In. dia. 
Rockwood Paper Pulley Stores, 6 Murray St. 
OMAHA, NEB.—AIl Sizes 13% to 8 In. dia. 
Interstate Mchy. & Sup. Co., 1006 Douglas St. 
OKLAHOMACITY, OKLA.—All Sizes 114 to Sin. dia, 
A. W. White, 424 West Reno St. 
PHILADELPHIA, PA.—All Sizes 134 to 14 In. dia 
Charles Bond Company, 617 Arch St. 
PITTSBURGH, PA.—All Sizes 154 to 12in. dia. 
Transmission & Belting Co., 325 Second Ave. 
ROCHESTER, N. Y.—All Bizes 1% to 8 In. dia. 
Rochester Electrical Sup. Co., 240 St. Paul St. 
SALT LAKE CITY, UTAH—All Sises 1% to8 in. dia. 
Capital Electrie Co. ,310 W. Second South St. 
SAN FRANCISCO—All Sizes 1% to 20 in. dia. 
Buzzell Electric Works, 130 8th St. 
SEATTLE, WASH.—AII Sizes 134 to 14 In. dia. 
Seattle Hardware Co., 501 First Ave. South. 
ST.LOUIS, MO.—All Sizes 1% to 14 in. dia. 
Teuscher Pulley & Belting Co. ,801 N . 2nd St. 
ST. PAUL, MINN.—All Sizes 134 to 10 in. dia. 
St. Paul Electric Co. 145 E. Fifth St. 
SYRACUSE, N. Y.—All Sizes 124 to Sin. dia. 
Syracuse "Su pply Company , 314 W. Fayette St. 
TOLEDO, ¢ OHIO—All Sizes 134 to 8in. dia. 
W.G. ‘Nagel Supply Div., 28 St. Clair St. 
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Enameling Machinery, Wire 
American Insulating Ma- 
chinery Co 

Engineering Building and 
Equipment 

Austin Co. 

Engineers and Contractors 
Ford, Bacon & Davis 
Murray. Inc., Thomas E. 
White Engr. Corp., J. G. 

Engineers, Consulting 

(See Directory of Engi- 
neers) 

Engineers, Transmission Line 
Hoosier Engrg, Co, 

Engines 

Diesel 

American Brown Boveri 
Elec. Corp. 

Bethlehem Shipbuilding 
Corp. 

Bethlehem Steel Co. 
Busch-Sulzer_ Bros., 
Engine Co. 

De La Vergne Machine Co, 
Ingersoll-Rand Co. 
Lombard Governor Co. 
Worthingtin Pump & 
Machy. Corp. 

Internal Combustion 
Allis-Chalmers Mfg. Co. 
Fairbanks, Morse & Co. 
giganto & Seymour Corp. 
i 


Diesel 


Busch-Sulzer 
Engine Co. 
De La Vergne Machine Co. 

Ingersoll-Rand Co 

Lombard Governor Co. 

Steam 

Allis-Chalmers Mfg. Co. 
American Brown Boveri 
Elec. Corp. 


Bros., Diesel 


Elec’! Development & Ma- 
chine Co. 

Ridgway Dyn. & Eng. Co. 
Unaflow 


Ridgway Dynamo & Eng. 
Co 


Equipment High Tension 
Line Material Co 


Equipment, Underground 
Line Material Co. 

Erectors, Transmission Line 
Hoosier Engrg. Co. 

Evaporators, Water 
een Shipbldg. Corp., 

std. 

Exchangers, Heat 
Superheater Co. 
Griscom-Russell Co., The 

Fan Motors 
Century Elec. Co. 

General Electric Co. 
Graybar Electric Co. 
Robbins & Myers Co. 
Westinghouse E. & M. Co 

Fans (Exhaust and Venti- 
lating) 

Buffalo Forge Co. 

Century Electric Co. 
Robbins & Myers Co. 
Westinghouse E. & M. Co. 

Fans, Stoker 
Buffalo Forge Co. 

Fans, Turbine Driven 
Terry Steam Turbine Co. 

Fault Locators 
Matthews Corp... W. N. 

Feed Water Heaters 
— Shipbldg. Corp.. 

td. 


Fence, Woven Wire 

Cyclone Fence Co. 
Financial 

American Gas & Electric Co. 
Associated Gas & Electric Co. 
Electric Bond & Share Co. 
Foshay, W. B 
Pynchon & Co. 


Flooring, Open Steel 
Blaw-Knox Co. 
Irving Iron Works Co 


Flooring, Steel 

Irving Iron Works Co, 

Forgings. Drop Hammered 
and Hydraulically Pressed 
Bethlehem Steel Co. 

Furnace Bottoms 

Furnace Engineering Co.. 


Ine. 
Furnaces, Electric 
American Brown Boveri 

Elec. Corp 

Pittsburgh Electric Fur- 

nace Corp. 

Electric Steel Melting 
American Bridge Co. 
Pulverized Fuel 

Fuller Lehigh Co. 
Furnace Walls, Water Cooled 
Superheater Co. 
Furnaces, Water Cooled 
Furnace Engineering Co. 

Ine. 

Power Specialty Co. 
Fuse Plugs 

Delta-Star Elec. Co. 
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Fuses 

High Tenston 

Bowie Switch Co. 

Delta-Star Elec, Co. 
=n Engineers Eauiv. 


0. 

Hi-Voltage Equipment Co. 
Johns-Pratt Co. 

Line Material Co. 
Matthews Corp., W. N. 
Schweitzer & Conrad Co. 
viestngnenes Elec. & Mfg. 


Refillable 

Johns-Pratt Co. 
Renewable 

Johng-Pratt Co. 
Weetinghouse E. & M. Ce. 
Standard 

Condit Elec’l Mfg. Corp. 
General Electric Co. 


Graybar Electric Co. 
Westinghouse E. & M. Co. 


Galvanizing 
Hubbard & Co. 


Galvanizing, Hot Dip 

Bates Exp. Steel Truss Co. 
Cattie & Bros.. Jos. P. 
Lehigh Structural Steel Co. 


Gates, Head and Sluice 
Smith Co., S. Morgan 


Gauges, Recording 
Bristol Co., The 
Foxboro Co., Inc. 


Guards, Lamp 
Matthews Corp., W. N. 


Gearing, Silent and Flexible 


Link-Belt Co. 


Gears 

Bethlehem Steel Co. 
Continental Fibre Co. 
General Electric Co. 

eas Elec. & Mfg. 


0. 
Reduction 
rry Steam Turbine Co. 
Silent 
Formica Insulation Co. 
Worm Reduction 
De Laval Steam Turbine Co. 
Generators 
Allis-Chalmers Mfg. Co. 
American Brown Boveri 


Elec. Corp. 
Burke Electric Co. 
ower Dynamo & £ng. 


0. 
Belt Driven 
vaeneuenee Elec. & Mfg. 


0. 

Engine Driven 

“eeeenenee Elec. & Mfg. 
0. 

Motor 

American Brown Boveri 
Elec. Corp. 

Steam 

Combustion Ener. Corp. 

Turbo 

American Brown Boveri 
Elec. on 

Waterwheel Driven 

American Brown Boveri 
Elec. Corp. 

VWeingnems Elec. & Mfg. 
0. 


Generating Sets 


General Electric Co. 
Ridgway Dynamo & Eng. 


Co. 
Westinghouse E. & M. Co. 
Direct Connected & Geared 
— Elec. & Mfg. 
0. 
Motor 
Allis-Chalmers Mfg. Co. 
Turbine Driven 
Westinghouse Elec. & Mfg. 
Co. 
Governors 
Pelton Water Wheel Co. 
Governors, Water Wheel 
Hydraulic 
Woodward Governor Co. 
Mechanical 
Woodward Governor Co. 


Grates, Furnace 


Furnace Engineering Co., 


Inc. 
Grating, Steel 
Irving Iron Works Co. 
Grounds, ete. 
Copperweld Steel Co. 
Paragon Electric Co. 
Ground Caps 
G. & W. Elec. Spec. Co. 
Hangers 
Cable 
Hubbard & Co. 
Heaters, Electric 
Automatic Elec. Heater Co. 
Heaters, Feed Water 
Bethlehem 


Cochrane Corp. 
Griscom-Russell Co., The 


Inspections and Tests 


Instrument Transformers 


Instrument Test Switehes 


Instruments 





Insulating Material 


Shipbldg. Corp. 


Heaters. Oil 
Bethlehem Shipbldg. Corp. 


Geating Devices 


Cutler-Hammer Mfg. Co. 
General Electric Co. 


Graybar Electric 
Westinghouse EB. £°u. 


Hoists | 

Electric 

American Engr. Co. 
Lipe, Inc., W. C. 


‘Electric and Steam 
Allis-Chalmers Mfg. Co. 


Link-Belt Co. 
Head Gate 
Smith Co., S. Morgan 


indicators, Speed 
(See Tachometers) 


Indicators, Transformer Road 


Westinghouse Elec. & Mfx. 
Co. 


Electrical Testing Labora- 
tories 


General Electric Co. 
Roller-Smith Co. 
Weston Elec’! Inst. Co. 


Electrical 


Development & 
Mach. Co. 


Boiler Room 

Bristol Co., The 

Foxboro_Co., Ine. 

General Electric Co. 

Westinghouse E. & M. Co. 

Electrical 

Bristol Co., The 

Jewell Elec’l Inst. Co. 

Roller-Smith Co. 

Sangamo Electric Co. 

Graphic 

Biddle, James G. 

Bristol Co., The 

General Electric Co. 

Sangamo Electric Co. 

Zernickow. O 

Indicating 

Foxboro Co.. Inc. 

General Electric Co. 

oyeet Electrical Instrument 
o. 

Rawson Elecl. Instr. Co. 

Roller-Smith Co. 

Westinghouse E. & M. Co. 

Integrating 

General Electric Co. 

Sangamo Electric Co. 

Westinghouse E. & M. Co. 

Portable 

Westinghouse Elec. & Mfg. 
0. 

Recording 

Bristol Co., The 

Westinghouse Elec. & Mfg. 


To. 

Scientific and Testing, 
Service 

Biddle, James G. 

Bristol Co., The 

General Electric Co. 
Leeds & Northrup Co. 
Rawson Elec’l. Instr. Co, 
Roller-Smith Co. 
Westinchouse E. & M. Co. 
Weston Elec’l Inst. Co. 
Transformer 

General Electric Co. 


Insulating Machinery, Wire 
——- Ins. Machinery 


Asbestos, Ebony 

Deceleco Co. 

Asbestos 

Johns-Manville, tn. 

Compounds, Paints and 
Varnishes 

Formica Insulation Co. 

General Electric Co. 

Irvington Varnish & Ins. Co. 

Westinghouse E. & M. Co. 

Comp. Cloth and Paper 

General Electric Co. 

Irvington Varnish & Ins. Co. 

Custom Molded 

Johns-Pratt Co. 

Fibre 

Continental Fibre Co. 

National Vule. Fibre Co. 

Standard Fibre Prods. Co. 

Spaulding Fibre Co. 

Lava 

American Lava Corporation 

Steward Mfg. Co.. D 

Mica Micarta 

nee Elec. & Mfg. 
0. 

Molded 

Bakelite Corp. 

Cutler-Hammer Mfg. Co. 

Formica Insulation Co. 

Garfield Mfg. Co. 

Insulation Mfg. Co. 

Johns-Manville, Inc. 








Paper 

Irvington Varnish & Ing. Co. 
Porcelain 

eee Insulator Co. 

ot 

Irvington Varnish & Ins. Co. 
Slate 

Portland Monson Slate Co. 
Tape and Webbing 

General Electric Co. 
Okonite Co., The 

Transite 

Deceleco_ Co. 

Treated Fabrics & Paper 
Westinghouse Elec. & Mfg. 


o. 

Untreated Fabrics & Paper 

Wigstinghouse Elec. & Mfg. 
0. 


Insulation, Electric 

Bakelite Corp. 

Spaulding Fibre Co., Inc. 
Insulators’ 

China, Porcelain € 

Composition 

Illinois Elec. Porcelain Co. 
Locke Ins. Corp. 

Mica Insulator Co. 

High .Voltage Porcelain 
Electric Service Supplies Co. 
Lapp Insulator Co., Inc, 
Glass 


femingray Glass Co. 
Lapp Insulator Co.. Inc. 
Porcelain and Composition 
Porcelain Insulator Corp. 
Porcelain, Composition 
— Porcelain Insulator 
0. 
Franklin Porcelain Co. 
General Electric Co. 
General Porcelain Co. 
Imperial Porcelain Works 
Lapp Insulator Co., lnc. 
Locke Ins. Corp. 
Thomas & Sons Co., R. 
“a nenonm Elec. & Mfg. 
‘0 


Porcelain 

Canadian Porcelain Co., Ltd. 
Insulation Mfg. Co. 

Ohio Brass Co. 

Post Type 

Delta-Star Elec, Co. 

Elec’l Development & Ma- 
chine Co. 


Insulator Pins 
Thomas & Sons Co., R. 
Ohio Brass Co. 


Insulator Tester and Fauit 
(Finder 
Johnson, Jr., T. F. 


Irons, Electric 
Electrical Dev. & Mach. Co, 
Westinghouse E. & M. Co. 


Jacks, Pole Pulling and 
Straightening 

Templeton Kenly Co. 

Laboratories 

Electrical Testing Labora- 
tories 

Laminated Phenolic Conden- 
sation Products 

Bakelite Corp. 

Continental Fibre Co. 
Formica Insulation Co. 


General Electric Co. 

Westinghouse E. & M. Co. 

Cable Supporting 

Matthews Corp., W. N. 

Incandescent 

General Electric Co. 

Graybar Electric Co. 

‘goenehonse Elec. & Mfg. 
0. 

Miniature, Inc. 

General Electric Co. 


Lighting Equipment, 
Interior and Exterior 

Venaenouse Elec. & Mfg. 
0. 


Lighting Fixtures, Industrial 


— Elec’l. Mfg. 
0. 


Lighting Fixtures, Outdoor 
Line Material Co. 


Lightning Arresters 
Delta-Star Elec. Co. 
Electric Power Equip. Corp. 
Electric Service Supplies Co. 


Electrical Engineers’ Equip. 


Co. 
General Electric Co. 
Hi-Voltage Equipment Co. 
Hubbard & Co. 

Ry. & Industrial Eng. Co. 
Schweitzer & Conrad, Inc. 
Westinghouse E. & M. Co. 


Line Material 
Bethlehem Steel Co 
Electric Service 
General Electric Co. 
Hubbard & Co. 
Johnson, Jr., T. F. 
Line Material Co. 


Supplies Co. 
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Ohio Brass Co. 
Graybar Electrie Co. 
Westinghouse E. & M. Co. 


Linemen’s Shiel@s and Pro. 
tectors 

Linemen Protector Co. 

Linemen’s Supplies & Tools 


Johnson, Jr., T. F. 
Linemen Protector Co. 


Locomotives, Diesel 
American Brown Boveri 
Elec. Corp. 


Locomotives, Electric 
American Brown Boveri 
Elec. Corp. 
Westinghouse Elec. & Mfe. 
0. 


Lubricants 
Vacuum Oil Co. 


Lugs 
Sherman Mfg. Co., H. B. 


Lumber, Creosoted Southern 
Pine 


International Creosoting & 
Constr. Co. 


Machinery Hoisting 
American Bridge Co. 
Machinery, Mining 
Allis-Chalmers Mfg. Co. 
Machines, Pipe Bending 
American Pipe Bending Ma- 
chine Co. 
Machines, Welding 
Vipetnenouse Elec. & Mfg. 
oO. 
Magnets 
Geicea ae 
utler-Hammer . Co. 
Dudlo Mfg. Co. - 
aeeate Controller & Mfx. 
0. 


Magnets, Lifting 
Cutler-Hammer Mfg. Co. 
— Controller & Mfg. 

0. 


Meter Testers 
General Electric Co. 
Westinghouse E. & M. Co. 


Meters 

Demand 

Viestinghouss Elec. & Mfg. 
oO 


Kilovolt Amperes 
Westinghouse Elec. & Mfc. 


0. 
Watthour 
Duncan Elec. Mfg. Co. 
enone Elec. & Mfg. 


Meters, Flow 
(See Instruments, Electric 
and Boiler Room) 


Mica 
Chicago Mica Co. 


Molded Insulation (See In- 
sulation, Molded) 


Molding Materials 
Bakelite Corp, 


Motors 

Allis-Chalmers Mfg. Co. 
Baldor Electric Co. 
Bodine Electric Co. 
Burke Elec. Co. 

Century Electric Co. 
Fairbanks, Morse & Co. 
General Electric Co. 
Graybar Electric Co. 
Imperial Electric Co 
Jeannin Electric Co. 
Lincoln Electric Co. 
Marble-Card Elec. Co. 
Master Electric Co. 
Robbins & Myers Co. 
Star Electric Motor Co. 
Sturtevant Co., B. F 
Zobell Elec. Motors Co. 
Mine 

Viestinghouss Elec. & Mfr. 

oO 


Railway 
Westinghouse Elec. & Mfc. 
oO 


Small 
Domestic Electric Co. 
Westinghouse E. & M. Co. 
Motor Generators 
Vigettnchouse Elec. & Mfg. 
0. 


Motor Generator Sets 
Burke Elec. Co. 
ayeswey Dynamo & Eng. 


Oil and Grease, Lubricating 
Vacuum Oil Co. 

Oil Burners 
Babcock & Wilcox Co. 

Oil Burning Systems 

oe Shipbldg. Corp.. 

td. 
Oil Engines (See Engines) 
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Of course 
Mo-lyb-den- 
um. increases 
the life-in-’em 
but keep this 
additional fact || ./ 
in mind—the || —~“—* 


The First Complete 
Story of Forged Mo-lyb- 


Mo " lyb - den i den-um Steel Balls 












Do you want to know why balls 
sens from Molybdenum Steel 
add at least 25% to the life of 
SRB Bearings? Write us for this 


é 
new booklet, just off the press, 
um a i I ) al } *‘Molybdenum Means More-Life- 
In--Em—Why!”’ It sahistory of 


SRB Bearing 


SRB Single Row 
Bearing Section- 
ed To Show 
Forged Mo- 
lyb-den-um 
Steel Balls 


was first isolated in 1790 until 
1925 when SRB standardized on 
it for ball production. 























String of SRB Balls 
forged in Bradley 
Hammers 


ae 

















ture, toughness and 
strength as well as resist- 
ance to wear and abrasion. 

Therefore, do not merel 
order bearings equipped wi 
Molybdenum Steel Balls but 
specify “SRB” with Forged 
Molybdenum Steel Balls to 
obtain the greatest possible 
benefit from this st 


Molybdenum Steel in- 
creases the life of bearing 
balls, but experience has proven 
that the best results are ob- 
tained from this steel through 
the hot forging process. In this 
way the balls are formed with 
minimum strains and the hot- 
working of the steel increases 
the density of the grain struc- 


Hil 













SRB Service now Includes M-R-C Thrust Bearings 


STANDARD STEEL AND BEARINGS INCORPORATED 
PLAINVILLE USE SRD nate BEaRiNos Fo CONNECTICUT 
































































































































































































































































































































234 


Oil Heaters 
oo Shipbldg. Corp.., 
td. 


Oil Separators and Purifiers 
De Laval Separator Co 
Hydroil Sales Corp. 
Sharples Spec. Co. 

Packing, Asbestos 
Johns-Manville, Inc 


Painting Equip. Mech. or 


Elee’l. 
Matthews Corp., W. N. 


Paints, Aluminum 
Aluminum Co. of America 
Panel Boards 
General Electric Co. 
Trumbull Elec. Mfg. Co 


Panels, Switchboard 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
Pavement Breakers, Pnea- 

matic 
Ingersoll-Rand Co. 


Parts, Molded 
Belden Mfg. Co. 
Penstocks 
Kellogg Co., M. W. 
Piling, Creosoted Southern 
Pine 
International 
Constr, Co. 


Creosoting & 


Pins, Insulator 
Hubbard & Co. 
Pipe 
itiveted Steel 
Riter-Conley Mfg. Co. 


Pipe Frame Fittings, Elec’! 
Schweitzer & Conrad, Inc. 
Westinghouse Elec. & Mfg. 
Co. 

Platinum 
Baker Platinum Works 


Plugs 
Delta-Star Electric Co. 
General Electric Co. 
Westinghouse E. & M. Co. 
Attachment 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Pole Line Hardware 
Bethlehem Steel Co. 
Electric Service Sup. 
Graybar Electric Co. 
Hubbard & Co. 
Ohio Brass Co. 
Westinghouse Elec. & Mfg 
Co. 
Poles 
Cedar 
Bell Lumber Co. 
Carney & Co.. B. J. 
Graybar Electric Co. 
Creosoted Southern Pine 
International Creosoting & 


Co. 


Constr. Co 
Long Bell Lumber Co. 
Texas Creosoting Co. 
Tron 
Archbold-Brady Co. 
Steel 


Aermotor Co. 
Archbold-Brady Co. 

Bates Exp. Steel Truss Co. 
Bates Steel Corp., Walter 
Lehigh Structural Steel Co. 


Milliken Bros. Mfg. Co 
Riter-Conley Mfg. Co 


Truscon Steel Co. 
Wood 
American Creosoting Co. 
Hubbard & Co. 
Poles. Reinforcing of 
Hubbard & Co. 
Posts, Creosoted Southern 
Pine 
International 
Constr. Co. 
Posts, Guard Rail Creosoted 
Southern Pine 
Long-Bell umber Co. 
Potentiometers 
Riddle. James G 
General Electric Co 
Leeds & Northrup Co. 
Westinghouse Elec. & 
Co 
Potheads 
Flec’] Development & Ma- 
chine Co 
G. & W. Elec. Spec. Co. 
Preheaters, Air 
Air Preheater Corp. 
Babeock & Wileox Co. 
Projectors, Foodlighting 


Creosoting & 


Mfg 


Fiec. Service Supplies Co. 
Westinghouse Elec. & Mfg 
Co 


Pullers, Car 
Mead-Morrison Mfg. Co. 


Pullers, Fuse Plug 


G C. A. Mfg. Co. 
Pullers, Slack 
Matthews Corp., W. N. 


Pulleys, Paper 
Rockwood Mfg. Co. 
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Pulverized Fuel Equipment 


Aero Pulverizer Co 
American Pulverizer Co. 
Combustion Engineering Co 
Fuller-Lehigh Co. — 
Furnace Engineering Co.. 
Inc. 

Power Specialty Co. 

Riley Stoker Corp. 


Pumps 


Worthington Pump & 
Machy. Corp. 

Boiler Feed 

Bethlehem Shipbldg. Corp.. 
Ltd 


Cameron Steam Pump 
Works, A. S. 

Chicago Pump Co. 
Ingersoll-Rand Co, 

Lecourtenay Co. 

Centrifugal 

Allis-Chalmers Mfg. Co. 

Bethlehem Shipbldg. Corp., 
Ltd. 

Cameron Steam Pump 
Works, A. S. 

Chicago Pump Co. 

De Laval Steam Turbine Co 
Fairbanks,Morse & Co. 
Ingersoll-Rand Co 

Lecourtenay Co. 

Terry Steam Turbine Co. 

Drainage and Irrigation 
Cramp & Sons Ship & Eng. 
Bldg Co., Wm. 

Pelton Water Wheel Co. 

Mine Gathering 

Fairbanks, Morse & Co. 

Power 

Lecourtenay Co. 

Reciprocating 
Allis-Chalmers Mfg. Co. 


Bethlehem Shipbldg, Corp., 
Ltd. 

Special 

Quimby, Inec., Wm. C. 
Steam 

Fairbanks. Morse & Co. 

Pumping Plants 

Fairbanks, Morse & Co. 


Pumping Systems, Air Lift 
Ingersoll-Rand Co. 
Pyrometers 

Bristol Co., The 

Leeds & Northrup Co. 
Racks, Cable 
G. & W. Elec. 
Racks, Secondary 
Hubbard Co 
Truscon Steel Co. 
Radio Apparatus 
Cutler-Hammer Mfg. 
General Electric Co. 
General Radio Co. 
Roller-Smith Co. 
Westinghouse E. & M. Co. 


Bail Bonds 
American Stee] & Wire Co 
Ohio Brass Co, 
Ranges, Electric 
Westinghouse Elec. & Mfz 
Co 


Rake, Rack 

Newport News Shipbuilding 
& Drydock Co. 

Rectifiers 

General Electric Co. 
Westinghouse E. & 
Vercury 
Cooper-Hewitt_ Elec. Co. 
Mercury Arc Power ; 
American Brown Boveri 
Elec. Corp. 

Reducers, Speed 

Lipe, Inc., W. C. 


Reels, Take-Up and Pay-Out 
Gleason & Co., J. L. 
Matthews Corp., W. N. 

Refrigerators, Electric 
Iron Mountain Co, 

Servel Corporation 

Regulators, Aufomatic ; 
American Brown Boveri 

Elec, Corp. 

Regulators, Feedervoltage 
Westinghouse Elec. & Mfg. 
Co 

Relays 
Condit Elec’l Mfg. Corp. 
Electric Controller & Mfg 

Co. 
Westinghouse Elec. & Mfg 
Co 

Repairing 

(See Searchlight Section) 


Replacers, Lamp 
Matthews Corp., 
Resistance Unite 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
High Tension Elec’l 


Co. 

Ry. & Industrial Eng. Co. 

Resistors 

Electric Controller & Mfg. 
Co. 

— Elec. & Mfg 
0. 


Spec. Co. 


Co. 


M. Co. 


W. N. 


Spec. 


Resistor Units 


Re-Superheaters 


Rheostats 


Rivets 
Screws, Lag 


Searenlights 


Seeond-Hand Apparatus 


Sheets 


Ward Leonard Electric Co. 


Superheater Co, 


Biddle, James G. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 

Sundh Electric Co. 

Ward Leonard Electric Co. 


Bethlehem Steel Co. 
Hubbard & Co, 


General Electric Co. 


(See Scarchlicht Section) 
Albertson & Co., Inc.. W. N. 
Archer & Baldwin, Inc. 
Belyea Co., Inc. 
Berger Bros. 
Dayton Machy. 
Electric Service Co.. Inc. 
Glow Electric Co., The 
Hall & Co., Inc., Stephen 
Hemphill & Co., J. L. 
Johnson, Ivan T. 

Kansas City Power & Light 

Co. 

Klein & Co., Nathan 
Land. L. J. 

MeMillan, A. 

Miller-Owen Elec. Co. 

Mill Supply Co. 

Mitchell, Guy K. 

Moore & MacDonald 
Nashville Ind. Corp. 
National Power Machy. Co. 
Nussbaum Co., V. M. 
Power Mchy., Ine. 

Power Plant Equip. Co. 
Randle Mchy. Co. 

Rivers Bros. 

Ross Power Equip. Co. 
Sachsenmaier Co., George 

Salzberg, Inc., H. E. 
Scheinert Co., R. 
Separators, Magnetic 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. 

Co. 

Separators, Steam and Oil 

Cochrane Corp. 


& Supply 


Copper, Brass, Bronze and 
Nickel Silver 
American Brass Co. 
Metal 
Bethlehem Steel Co 

Signals, Street Lighting 
Stop and Go 
Esseo Mfg. Co, 

Mushroom Type 
Essco Mfg. Co. 

Slate 
Portland Monson Slate Co. 
Sleeves, Splicing 
Memco Engr. & Mfg. Co. 

Slotter, Commutator 
Green Equip. Co. 

Rockets and Receptacles 
Cutler-Hammer Mfg. Co. 
General Electric Co 
Paulding. Inc., John I. 

Solders 
Westinghouse Elec. & Mfg 

Co 

Soldering Flux 

Westinghouse Elec. & Mfg. 
Co. 

Soldering Irons 
Cutler-Hammer Mfg. 
Solenoids 
Electric 

Co. 


Solenoids (See Coils) 


Standards, Lighting 
Truscon Steel Co. 
Standards, Street Lighting 
Union Metal Mfg. Co. 
Staples, Insulated 

Blake Signal & Mfg. Co. 


Starters, Motor, Electric 


Co. 


Controller & Mfg. 


Condit Eleec’l] Mfg. Corp. 
Cutler-Hammer Mfg. Co. 
Electric Controller & Mfg. 


Co 

General Electric Co. 
Industrial Controller Co. 
Sundh Electric Co. 

Ward Leonard Electric Co. 
Westinghouse E. & M. Cu. 
Steam Specialties 
Johns-Manville, Ine. 
Power Specialty Co. 
Steel 

Structural 

Blaw-Knox Co. 

Milliken Bros. Mfg. Co. 
Steel, Electrical Sheets 


Mansfield Sheet & Tin Plate 


Co. 
Steel Plate Work 
Blaw-Knox Co. 
Steps, Safety Car 
Irving Iron Works Co. 












Steps, Safety Stair 


Irving Iron Works Co. 


Stokers 


Babcock & Wilcox Co. 
General Electric Co. 
Riley Stoker Corp. 
Westinghouse E. & M. Co. 
Pulverized Fuel 
Fuller-Lehigh Co. 
Mechanical 

American Engineering Co. 


Stoves, Electric (See Ranges, 


Ete.) 


Strainers, Oil 


Bethlehem Shipbldg. Corp., 
Ltd 


Structural Steel 


Bethlehem Steel Co. 


Structures, Steel 


American Bridge Co. 


Sub-sStations 


Automatic and Electro 
Pneumatic Automatic 
Westinghouse Elec. & Mfg. 


Co. 
Complete Manual 
Westiagnetes Elec. & Mfg. 


0. 

Outdoor 

Aermotor Co. 

Delta-Star Elec. Co. 

Electric Power Equip. Corp. 

oes Engineers Equip. 
70. 

Ferranti Meter & Trans. 
Mfg. Co., Ltd. 

General Electric Co. 

Hi-Voltage Equipment Co. 

Lehigh Structural Steel Co. 

Ry. & Industrial Eng. Co. 

Schweitzer & Conrad. Inc. 

Westinghouse E. & M. Co. 

Steel 

Bates Steel Corp., Walter 


Superheaters 
Superheater Co, 
Superheaters, Steam 
Babeock & Wil¢ox Co. 
Power Specialty Co. 


Supplies, Electric Railway 
Graybar Electric Co. 
Ohio Brass Co, 
Supplies, Electrical 
General Electric Co. 
Westinghouse E. & M. Co. 
Switchboard Supplies 
Electric Power Equip. Corp. 
General Electric Co. 
Roller-Smith Co. 
Westinghouse E. & M. Co. 
Switchboards 
Allis-Chaimers Mfg. Co. 
Condit Elec’l Mfg. Corp. 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Graybar Electric Co. 
Roller-Smith Co. 
Trumbull Elec. Mfg. Co. 
Westinghouse E. & M. Co. 
Asbestos Wood 
Johns-Manville, Ine. 
Switches 
Air Break and Pole Top 
Bowie Switch Co. 
Condit Elec’! Mfg. 
Delta-Star Elec, Co, 
Electric Power Equip. Corp. 
Electrical Engineers Equip. 
so 
General Electric Co. 
Hi-Votage Equipment Co. 
Memeo Engr. & Mfg. Co. 
Ry. & Industrial Eng. Co. 
Schweitzer & Conrad. Inc. 
Disconnecting 
Bowie Switch Co. 
Delta-Star Elec. Co, 
Elec’] Development & Ma- 
chine Co. 
Electric Power Equip. Corp. 
Eleetrical Engineers Equip 
Co. 
General Electric Co. 
Hi-Voltage Equipment Co. 
Johnson, Jr., T. F. 
Matthews Corp., W. N. 
Memco Ener. & Mfg. Co. 
Schweitzer & Conrad, Inc. 
Thoner & Martens 
Westinghouse E. & M. Co. 
Float 
Cutler-Hammer Mfg. Co 


Corp. 


Electric Controller & Mfg. 


Co 

General Electric Co. 
Sundh Electric Co. 
Westinghouse E. & M. Co. 
Fuse 

General Electric Co. 
Matthews Corp., W. N 
Schweitzer & Conrad, 
Horn-Gap 


Inc. 


Westinghouse Elec. & Mfg. 


0. 
Instrument 


Westinghouse Elec. & Mfg. 


‘o. 

Knife 

Anderson Mfg. Co., 
J. M. 

Condit Elec’] Mfg. Corp. 


Electric Controller & 
Co. 





A. & 


Mfg. 
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General Electric Co. 


Truinbuli Elec. Mfg. Co. 
Magnetic 
Electric Controller & M*fg. 


Co. 

Ward Leonard Electric Co. 
Meter Service 

Zphne-Prate Co. 

i 


American Brown Boveri 
Elec. Corp. 

Condit Elec’l Mfg. Corp. 
Electric Controller & M*fg. 


Co. 
General Electric Co. 
Westinghouse E. & M. Co 
Oil Disconnecting 
G. & W. Elec. Spec. Co 
Open Type ; 
Matthews Corp., W. N 
Remote Control 4 
Cutler-Hammer Mfg. Co 
on Electrie Co. 

onitor Controller 
Ry. & Industrial hes. Co 
Sundh Electric Co. 
Westinghouse E. & M. Co 
Safety Enclosed 
General Electrie Co. 
Johns-Pratt Co. 
Trumbull Elec. Mfg. Co. 
Wadsworth Elec. Mfg. Co. 
Westinghouse E. & M. Co. 
Remote Control 
Electric Controller & Mig 

0, 
Series 
Cutler-Hammer Mfg. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 
Snap and Push Button 
Cutler-Hammer Mfg. Co. 
General Electrie Co. 
Graybar Electric Co. 
Time 
Anderson Mfg. Co., A. & 

J. M. 
Cramer & Co., Ine.. R. W. 
General Electric Co. 
Hartford Time Switch Co. 
Paragon Electric Co. 
Westinghouse E. & M. Co. 


Switchgear, Armorclad 
Allis-Chalmers Mfg, Co. 
Switch Houses 

Condit Elec’l Mfg. Corp. 
Synchroscopes 

General Electric Co. 
Roller-Smith Co. 
Schweitzer & Conrad. Ine. 
Westinghouse E. & M. Co 
Weston Electrical Inst. Co. 
Supplies. Railway 

General Electric Co. 

Ohio Brass Co. 
Westinghouse E. & M. Co. 
Tachometers 

Biddle, James G. 

Bristol Co., The 

Foxboro Co., Ine, 
Roller-Smith Co. 
Zernickow, O. 


| Tanks 


Riter-Conley Mfg. Co. 
Tane 

Friction 

Elkhart Rubber Works 
Firestone Tire & Rubber Co 
Johns-Manville. Ine. 
Westinghouse Elec. & Mfg 


Co. 

Rubber 

Johns-Manville, Ine. 

Wgetinsbouss Elec. & Mfe 
Oo 


Tape and Webbing 
Anchor Webbing Co. 


Telephones 
Graybar Electrie Co. 
Universal High Power 
Co. 
Terminal Lugs 
Dossert & Co. 
Testing Apparatus 
Biddle. James G. 
General Electric Co. 
Leeds & Northrup Co. 
Rawson Elec’l. Instr. Co. 
Roller-Smith Co. 
Westinghouse E. & M. Co 
Zernickow. O. 
Testing Laboratories 
Electrical Testing Labora- 
tories 
Test Stick, Live Line 
Universal Elec. Sales Co. 
Theatre Dimmers 
Cutler-Hammer Mfg. Co 
Ties, Creosoted Southern 
Pine 
International Creosoting & 
Constr. Co. 
Long-Bell umber Co. 
Timbers, Creosoted Southern 
Pine 
International Creosoting « 
Constr. Co. 
Thermometers 
Bristol Co., The 
Foxboro Co., Ine, 


Continued on page 228 
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Compactness, Safety 
and Reliability 


Allis-Chalmers 


Reyrolle 
Armorclad Switchgear 


Combines in one factory built unit 
the busbar structure, circuit breaker, 
outgoing feeder connections and in- 
strument transformers. 


Relays and instruments can be 
mounted on unit itself, or on separate 
control board as local éonditions 
dictate. 


Compactness of design _ enables 
switching equipment to be installed 
in considerably less space than re- 
quired with cell mounted breakers 
saving building space and frequently 
resulting in lower overall total in- 
stalled cost. 


Metal clad construction gives com- 
plete safety to operators and insures 
reliability in service. 


Allis-Chalmers Manufacturing 
Company has acquired from A. 
Reyrolle & Company, Ltd., Hebburn- 
on-Tyne, England, who are respons- 
ible for the development and unusual 
success of this type of Switchgear in 
Great Britain and on the Continent, 
the exclusive rights for its manufac- 
ture and sale in the United States, 
Cuba and Mexico. 





MILWAUKEE, WISCONSIN 





300 Amp., 15,000 Volt Electrically Operated Breaker Unit. 


75,000 KV-A. Interrupting Capacity. 


Leaflet 2085 will be furnished 
on application 
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.. to the 


left, then 
to the right, 
turn the 
handle and | 
U-RE-LITE 

















Short Circuit Protection 


We unhesitatingly claim the U-Re-Lite to be the finest 
piece of electrical protection in its field today. Thisis a broad 
statement to make, admittedly, but we have certain proof. 
Send for the complete data on the short circuit tests made 
on the U-Re-Lite by the Union Gas & Electric Company 
of Cincinnati, Ohio. A copy will be forwarded with our 
compliments. 

THE CUTTER COMPANY 

Established 1885 - Philadelphia 


CULTER 


U-RE-LITE * = »* I-T-E CIRCUIT BREAKERS 


LON GNECKER 
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J Bates Towers 


Bates Fabricated Towers will be built to your 
designs and specifications, or will be engi- 
neered as well by the Bates Organization. 


Pr . “ae, 
ae se ee ge 
bs a em. - 
ie te gsr Rare 


¥ You will find Bates Towers on many im- 
% portant installations, meeting the require- 


ments of the situation with perfect satisfaction. 


Bates Galvanized 


Bates facilities are complete. Our new galvanizing 
plant enables us to produce the finished structure en- 
tirely within our organization. Our estimates on your 
proposed tower installations will show the benefits 
of this. 


= Eo, RDO nn, ER” x “Ray 
CP BO LF Be. 


Expanded Poles, Fabricated Towers or Substations—Painted or Galvanized 


INTERNATIONAL ie c 
STANDARD ELECTRIC CORP. <a oy) **e8 jlixpe teel russ G. 
General Export Distributors ' ' so : aaiemearialaaen eel 


SAMUEL BROWN, LTD., New Zealand AD ‘ ~ Sales, Engines and Executive Offices 
JOST ENGINEERING CO., LTD., India mi EAST CHICAGO, INDIANA 
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